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PART    I. 


OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Status,  changes,  and  distribation  of  offlcero  of  corps,  3. 

THE  BOARD  OF  ENGINEERS 4 

POST  OF  WILLET8  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 
TALION OF  ENGINEERS.— ENGINEER  DEPOT. 

Ofhcer  in  command,  Maj.  John  G.  D.  Knight,  Corps  of  Enoinebrs — 

Poitof  Willeta  Point,  4;  U.  S.  Engineer  School,  5;  Battalion  of  EngineerSi  Engi- 
neer Depot,  6;  statement  of  funds,  7;  estimates,  22. 

FORTIFICATIONS. 

Pbojscts,  sites,  7:  sea  walls  and  embankments,  preservation  and  repair  of  forti6- 
eations,  new  works,  appropriations.S ;  emplacements^continaing  contacts,  9,10 ;  snb- 
mrine  mines,  defenses  of  coasts  of  Maine  and  New  Hampshire,  11;  Boston,  Mass., 
■oatheast  coast  of  Massachusetts  and  Rhode  Island,  12;  eastern  entrance  to  Long 
bland  Sound  at  New  York,  N.  Y.— eastern  entrance  to  harbor,  on  islands  in  harbor, 
13;  on  Staten  Island,  southern  entrance  to  New  York  Harbor,  on  Long  Island  and 
Sandy  Hook,  Delaware  Riyer,  14;  Baltimore,  Md.,  Washington,  D.  C,  16:  Hamp- 
ton Roads,  Va.,  coast  of  North  Carolina,  coast  of  South  Carolina,  16;  coast  oiGeoreia 
snd  Cumberland  Sound,  coast  of  Florida,  17 ;  Pensacola,  Fla.,  Mobile,  Ala.,  and  Mis- 
nasippi  Sound.  New  Orleans,  La.,  18:  Galveston,  Tex..  19:  lake  ports  in  New  York, 
San  Diego,  Cal.,  islands  in  San  Francisco  Bay,  and  north  side  of  San  Francisco  Bay, 
Cal.,  San  Francisco.  Cal.,  on  south  sidB  of  bay,  20;  mouth  of  Columbia  Riyer,  Puget 
8<nmd,  21 ;  estimates  for  1898-99,  22. 

BITER  AND  HARBOR  IMPROVEMENTS. 

OioriRAL  8TATR1CSNT,  22;  establishment  of  harbor  lines,  23;  examination  of  bills 
for  bridges,  Bartrand  River,  S.  C,  24;  obstruction  of  navigable  Southern  rivers  by 
tlie  acinatio  plant  known  as  the  water  hyacinth,  engineer  divisions,  25. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

^  THX  CHAR6B  OF  LiBUT.  COL.  A.  N.  DaMRELL  AND  MaJ.  R.  L.  HOXIB,  CORP8  OF 
SUGIMEBRS— 

I^ibee  Channel,  Me.,  26;  Moosabec  Bar,  Me.,  27;  Narraguagus  River,  Me.,  breakwa- 
ter from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me.,  28;  harbor  at  Sulli- 
van Falls,  Me.,  Union  River,  Me.,  29;  Bagaduce  River,  Me.,  Penobscot  River,  Me., 
30;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me.,  32;  Rockland  Harbor,  Me.,  33;  Car- 
een Harbor,  Vinalhaven,  Me.,  34;  Georges  River,  Me.,  Kennebec  River,  Me., 
85;  Sasanoa  River,  Me.,  Portland  Harbor,  Me.,  37;  Saco  River,  Me.,  39;  Bellamy 
River,  N.  H.,  Cocheoo  River,  N.  H.,  40:  harbor  of  refuge  at  Little  Harbor,  N.  H., 
41;  removing  sunken  vessels  or  oTsit  oostructing  or  endangering  navigation,  ex- 
ttninations  and  surveys,  42. 
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In  the  charge  of  Libut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newbury  port  Harbor,  Mass.,  45;  Merrimac  River,  Mass.,  46;  Powow  River,  Man., 
47;  Essex  River,  Mass.,  48;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  harbor 
at  Gloucester,  Mass.,  49;  harbor  at  Manchester,  Mass.,  51;  harbor  at  Lynn,  Maas., 
52;  Mystic  and  Maiden  rivers,  Mass.,  53;  harbor  at  Boston,  Mass.,  55;  Town  River, 
Mass.,  57;  Weymouth  River,  Mass.,  58;  harbor  at  Scituate,  Mass.,  59;  harbor  at 
Plymouth,  Mass.,  61;  harbor  at  Provincetown,  Mass.,  harbor  at  Chatham,  Mass., 
62;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  ex> 
aminations  and  surveys,  63. 

In  tue  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyaunis,  Mass.,  66;  harbor  of  refuge  at  Nantucket,  Mass.,  67; 
Marthas  yiueyardinnerharborat£dgartown,Mass.,68;  harbor  at  Vineyard  Haven, 
Mass.,  Woods  Hole  Channel,  Mass.,  69;  New  Bedford  Harbor,  Mass.,  70;  Cauapitsii 
Channel,  Mass.,  Taunton  River,  Mass.,  71;  Sakonuet  River,  R.  I.,  72;  Pawtticket 
River,  R.  I.,  73 :  Providence  River  and  Narragansett  Bay,  R.  I.,  74 ;  removal  of  Green 
Jacket  Shoal,  Providence,  R.  I.,  harbor  at  Wickford,  R.  I.,  75;  Newport  Harbor, 
R.  I.,  76;  harbor  of  refuge  at  Point  Judith,  R.  I.,  77:  entrance  to  Point  Judith 
Pond,  R.  I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  78;  Great  Salt  Pond,  Block 
Island,  R.  I.,  79;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examination  and  surveys,  80. 

In  tub  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Enoineer&— 

Pawcatuck  River,  R.  I.  and  Conn.,  82;  harbor  of  refuge  at  Stonington,  Conn.,  83; 
Mystic  River,  Conn.,  84;  Thames  River.  Conn.,  85;  Connecticut  River  below  Hart- 
ford, Conn.,  86;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  New  Haven  Harbor, 
Conn., 89;  breakwaters  at  New  Haven,  Conn.,  91;  Honsatonic  River,  Conn.,  92; 
Bridgeport  Harbor,  Conn.,  94;  Sangatuck  River  and  Westport  Harbor,  Conn.,  96; 
Norwalk  Harbor,  Conn.,  98;  Five  Mile  River  Harbor,  Conn.,  Stamford  Harbor, 
Conn.,  100;  harbor  at  Coscob  and  Mianus  River,  Conn.,  102;  Greenwich  Harbor, 
Conn.,  103;  surveys,  101. 

In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William  Ludlow, 
Corps  of  Engineers— 

Hudson  River,  N.  Y.,  105;  Saugerties  Harbor,  N.  Y.,  107;  harbor  at  Rondout,  N.  Y., 
108;  harbor  at  Peokskill,  N.  Y.,  109;  Harlem  River,  N.  Y.,  110;  East  River  and  Hell 
Gate,  N.  Y.,  Ill;  New  York  Harbor,  N.  Y.,  113;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  examinations  and  survey,  114. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers— 

Port  Chester  Harbor,  N.  Y.,  116 ;  Mamaroneck  Harbor,  N.  Y.,  117 ;  East  Chester  Creek, 
N.  Y.,  Bronx  River,  N.  Y.,  118 ;  Matdtuck  Harbor,  N.  Y.,  119;  Port  Jefferson  Harbor, 
N.  Y.,  120;  Huntington  Harbor,  N.  Y.,  121;  Glencove  Harbor,  N.  Y.,  122;  Flushing 
Bay,  N.  Y.,  Patchogue  River,  N.  Y.,  123;  Browns  Creek,  Sayville,  N.  Y.,  124;  Can- 
arsie  Bay,  N.  Y.,  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and 
Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of 
New  York,  125;  Go wanus  Creek  Channel,  New  York  Harbor,  127;  Newtown  Creek, 
N.  Y.,  128;  Passaic  River,  N.  J.,  129;  channel  between  Stateu  lslan<i  and  New  Jersey, 
130;  ElizabethRiver,  N.J.,  131;  Raritan  River,  N.  J.,  132;  South  River,  N.  J.,  Rar- 
itan  Bay,  N.  J.,  133 ;  Mattawan  Creek,  N.  J.,  134 ;  Keyport  Harbor,  N.  J .,  135 ;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  136;  Shrewsbury  River,  N.  J.,  137;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  138 ;  examinationB 
and  surveys,  139. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.  J.  and  Pa.,  142;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  144;  Schuylkill  River,  Pa.,  145;  ice  harbor  at  Marcushook,  Pa.,  146;  oon- 
fitruction  of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  147;  Delaware  Breakwater, 
Del.,  148;  harbor  of  refuge,  Delaware  Bay,  Del.,  149;  Rancocas  River,  N.  J„  Alio- 
way  Creek,  N.  J.,  150;  Dennis  Creek,  N.  J.,  151:  Cooper  Creek,  N.  J.,  152;  Goshen 
Creek,  N.  J.,  removing  sunken  vessels  or  craft  oostruoting  or  endangering  navigib* 
lion,  examiuations  and  survey,  153. 
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In  ths  chabgb  of  Wm.  F.  Smith,  United  States  Agent,  Major  ov  Enginbbbs, 
U.  S.  Akmy,  bktired— 

Wilmington  Hftrbor,  Del.,  156;  Nanticoke  Eiy«r,  Del.  and  Md.,  157;  Appoqninimink 
Biver,  Del.,  158;  Smyraa  Biver,  Del.,  169;  Murderkill  River,  Del.,  160;  ifispilUon 
Eiver,  Del.,  161 ;  Broadkiln  River^  Del.,  inland  waterway  from  Chinooteague  Bay. 
Va.,  to  Delaware  Bay  at  or  near  Lewee,  Del.,  162 ;  Susquehanna  Riyer  above  and 
b«low  Havre  de  Grace,  Md.,  163;  Chester  River,  Md.,  from  Crompton  to  Jonea 
Landing,  Choptank  River,  Md.,  164;  La  Trappe  River,  Md.,  165;  Warwick  River, 
Md.,  166;  Broad  Creek  River,  Del.,  167;  Wicomico  River,  Md.,  Manokin  River, 
Md.,  168;  Pocomoke  River,  Md.,  Qneenstown  Harbor,  Md.,  169;  Rockhall  Harbor 
ftod  inner  harbor  at  Rockhall,  Md.,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  170;  examinations  and  surveys,  171. 

Ik  the  chabgx  of  Col.  Psteb  C.  Hains,  Corps  of  Engineers — 

Patapseo  River  and  channel  to  Baltimore,  Md.,  172;  channel  to  Cnrtis  Bay,  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  173;  harbor  of  southwest  Baltimore 
(Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  surveys,  174. 

Ik  the  charge  of  Lieut.  Col.  Ciias.  J.  Allen,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C.,175;  Occoquan  Creek,  Va.,  177;  Aquia  Creek, 
Vs.,  Nomini  Creek,  Va.,  179;  Lower  Machodoo  Creek,  Va.,  Rappahannock  River, 
Va.,  181;  Urbana Creek,  Va.,  183;  York  River,  Va.,  184;  Mattapoui  River,  Va.,  186; 
Pamankey  River,  Va.,  James  River,  Va.,  187 ;  protection  of  Jamestown  Island,  Va., 
snrTey,  189. 

Ik  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engineers — 

Harbor  at  Norfolk  and  its  approaches,  Va.,  190;  Western  Branch  of  Elizabeth 
River,  Va.,  191;  Nansemoud  River,  Va.,  192;  Appomattox  River,  Va.,  193;  harbor 
at  Cape  Charles  City,  Va.,  194;  Nandua  Creek,  Va.,  inland  water  route  from  Nor- 
folk Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  195;  North 
Landing  River,  Va.  and  N.  C,  Roanoke  River,  N.  C,  196;  Pasquotank  River,  N.  C, 
197;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
examinations,  198. 

Ik  the  charge  of  Lieut.  Col.  D.  P.  Heap  and  Capt.  W.  E.  Cbaighill,  Corps 
OP  Engineers — 

Ocracoke  Inlet,  N.  C,  199;  Fishing  Creek,  N.  C,  200;  Pamlico  and  Tar  rivers,  N.  C, 
201;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  202;  Neuse  River,  N.C.,  203; 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  harbor  at  Beaufort,  N.  C, 
204;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  205;  New 
Kiver,  N.  C,  206;  North  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.C.,  207; 
Cape  Fear  River  above  Wilmington,  N.  C,  208;  Cape  Fear  River  at  and  below 
Wilmington,  N.  C,  209;  Lockwoods  Folly  River,  N.  C,  examination  and  sur- 
Teys,  211. 

Ik  thb  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers^ 

Waccamaw  River,  N.  C.  and  S.  C,  213;  Lumber  River,  N.  C.  and  S.  C,  214;  Little 
Pedee  River,  S.  C.,215;  Great  Pedee  River,  S.  C,  216;  Mingo  Creek,  S.  C,  Winyah 
Bay,  S.  C,  217;  Santee  River,  S.  C,  219;  Wateree  River,  S.  C,  220;  Congaree 
fiiver,  S.  C.,  221;  Charleston  Harbor,  including  Mount  Pleasant  and  Sullivan 
Island  shore,  8.  C,  222;  Wappoo  Cut,  S.  C,  223;  Beaufort  River,  S.  C,  224. 

Ik  the  charge  of  Capt.  O.  M.  Ca^rter,  Corps  of  Engineers— 

^▼annah  Harbor,  Ga.,  224;  Savannah  River  between  Savannah  and  Augusta,  Ga., 
227;  Savannah  River  above  Augusta,  Ga  ,  228;  Darien  Harbor,  Ga.,  229;  Altamaba 
Biver,  Ga ,  230 ;  Oconee  River,  Ga.,  231;  Ocmulgee  River,  Ga.,  232;  Brunswiok 
Harbor,  Ga.,  233;  Cumberland  Sound,  Ga.,  235;  inside  water  route  between 
gavanoah,  Ga.,  and  Fernaudina,  Fla.,  236;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  survey,  237. 

Ih  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers — 

6i  Johns  River,  Fla.,  238;  Volusia  Bar,  Fla.,  240;  Ooklawaha  River,  Fla..  241;  St. 
ADgQstine  Harbor,  Fla.,  Indian  River,  Fla.,  Negro  Cut,  Jupiter  Inlet,  Fla.,  242; 
Berth  west  entrance,  Kev  West  Hnrbor,  Fla.,  244:  Caloosahatchee  River,  Fla.,  245; 
Charlotte  Harbor  and  Pease  Creek.  Fla.,  246;  Sarasota  Bay,  Fla.,  247;  Manatee 
kiver,  Kla.,  248;  Withlaooochee  Kiver,  Fla.,  Snwauee  Kiver,  Fla.,  249;  removing 
■nnken  vessels  or  craft  obstructing  or  eudaugeriug  navigation,  examinations  and 
mTey.,251. 
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Ik  the  charge  op  Maj.  P.  A.  Mahan,  Corps  op  Engineers — 

Cftxrabelle  Bar  and  Harbor,  Fla.,  253;  Apalachicola  Bay,  Fla.,  Apalachioola  River, 
the  Cut-off,  and  lower  Cbipola  River,  Fla.,  254;  Flint  River.  Ga.,  266;  C  hatta- 
hoochee  River,  Ga.  and  Ala.,  below Colnmbas, 266:  Chattahooohee  River,  bet  ween 
Westpoint  and  Franklin,  Ga.,  Choctawhatchee  River,  Fla.  and  Ala.,  267;  harbor 
at  Pensacola,  Fla.,  258;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  269;  Alabama 
River,  Ala.,  260;  improvement  of,  and  operating  and  care  of  canals  and  other 
works  of  navigation  on,  Coosa  River,  Ga.  and  Ala.,  261,262;  survey,  262. 

In  the  chabgb  op  Maj.  Wm.  T.  Rossell,  Corps  op  Engineers— 

Mobile  Harbor,  Ala.,  263;  improvement  of,  and  operation  and  care  of  locks  and  dama 
on,  Black  Warrior  River,  Ala.,  264, 265;  Warrior  and  Tombigbee  rivers,  Ala.,  265  ; 
Tombigbee  River  from  month  to  Demopolis,  Ala.,  266;  Tombigbee  River,  from 
Demopolis,  Ala.,  to  Columbus,  Miss.,  267 ;  Tombigbee  River,  from  Fulton  to  Colnin- 
bns.  Miss.,  and  from  Walkers  Bridge  to  Fulton,  Miss.,  268;  Noxubee  River,  Miss., 
Pascaffoula  River,  Miss.,  269:  Chickasabay  River,  Miss.,  271;  Leaf  River,  Miss., 
Pearl  River,  below  Jackson,  Miss.,  272;  Pearl  River  between  Cartilage  and  Jack- 
son, Miss.,  273;  Pearl  River,  between  Edinbnrg  and  Carthage,  Miss.,  So^pie  Chitto. 
La.,  274;  survey  of  canal  from  Birmingham,  Ala.,  to  the  Warrior  River,  Ala., 
examinations  and  surveys,  275. 

In  the  charge  of  Maj.  Jambs  B.  Quinn,  Corps  or  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  277 ; 
Chefuncte  River  and  Bogne  Falia,  La.,  278;  Tickfaw  River  and  tributaries.  La., 
279;  Amite  River  and  Bayou  Man chao,  La.,  280;  Bayou  Lafourche,  La.,  281 ;  Bayou. 
Plaqnemine,  Grand  River,  and  Pigeon  bayous.  La.,  282;  Bayou  Courtablean,  La., 
283;  Bayou  Teche,  La.,  284;  Bayou  Vermilion,  La.,  Mermentau  River  and  triba- 
taries,  La.,  285;  mouth  and  passes  of  Calcasieu  River,  La.,  286;  harbor  at  Sabine 
Pass,  Tex.,  288;  Sabine  River,  Tex.,  289;  Neches  River,  Tex.,  290;  closing  crevasse 
in  Pass  a  Lou tre,  Mississippi  River,  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  291.     * 

In  the  charge  or  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Galveston  Harbor,  Tex.,  292;  ship  channel  in  Galveston  Bay,  Tex.,  294;  channel  la 
West  Galveston  Bay,  Tex.,  295;  Trinity  River,  Tex.,  Buffalo  Bayou,  Tex.,  296; 
Brazos  River,  Tex.,  297;  operating  and  care  of  Morgan  Canal,  Tex.,  examination 
and  survey,  298. 

Ik  the  charge  or  a  Board  of  Engineers,  Col.  Henrt  M.  Robert,  Corps  of 
■  Engineers,  Senior  Member — 

Ascertaining  the  character  and  value  of  the  improvements  made  at  the  mouth  of  the 
Brazos  River,  Tex.,  by  the  Brazos  River  Channel  and  Dock  Company,  2^. 

WESTERN  RIVERS. 

In  the  charge  of  Maj.  J.  H.  Willard,  Corps  op  Engineers— 

Red  River,  La.  and  Ark.,  299;  Red  River,  above  Fulton,  Ark.,  300;  Cypress  Bayon, 
Tex.  and  La.,  301:  Ouachita  and  Black  rivers.  Ark.  and  La.,  302:  Bayou  Bartholo- 
mew, La.  and  Ark.,  BoBuf  River,  La.,  303;  Tensas  River  and  Bayou  Ma^on,  La., 
304 ;  Yazoo  River,  Miss.,  306 ;  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss., 
806;  Tallahatchie  River,  Miss.,  Big  Sunflower  River,  Miss.,  308;  water  gauges  on 
the  Mississippi  River  and  its  principal  tributaries,  309;  examination,  310. 

In  the  charge  of  Capt.  William  L.  Sibbrt,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kaus.,  310;  Arkansas  River, 

Ark..  311;  White  River,  Ark.,  312;  Black  River,  Ark.  and  Mo.,  313;  Current  River. 

Ark.  and  Mo.,  St.  Francis  River,  Ark.,  314;  St.  Francis  River,  Mo.,  315;  exami' 

nation  and  surveys,  316. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers— 
Removing  snags  and  wrecks  from  Mississippi  River,  317;  Mississippi  River  between 
Ohio  and  Milsouri  rivers,  318;  harbor  at  St.  Louis,  Mo.,  320;  preventing  the  Mia- 
sissippi  River  from  breaking  through  into  the  Cache  River  at  or  near  a  point 
kno^  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  82L 
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IH  THS  CHABGS  OF  LiBUT.  COL.  W.  R.  EiNG,  CORPS  OF  EnGINKBRS— 

OperMtiiig  snag  boats  and  dredge  boats  on  Upper  Mississippi  Riyer,  921 ;  Mississippi 
River  between  Missouri  River  and  Minneapolis,  Minn.,  322;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Galena  River 
improvement^  111.,  Mississippi  River  between  St.  Panl  and  Minneapolis,  Minn., 
(constraetion  of  Look  and  Dam  No.  2),  323 ;  snrveys,  324. 

In  thx  charos  or  Libtjt.  Col.  W.  A.  Jones,  Corps  of  Enoinbers — 

Constraetion  and  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi 
River,  326,  328;  Chippewa  River,  including  Yellow  Banks,  Wis.,  328:  St.  Croix, 
River,  Wis.  and  Minn.,  329;  Minnesota  River,  Minn.,  Red  River  of  the  Nortii,  Minn, 
and  N.  Dak.,  330;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  exam- 
inations, 332. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones  and  Capt.  J.  C.  Sanford,  Corps  of 
Engineers — 

Miflsonri  River  between  Stubbs  Ferry^  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  333;  improving  Upper  Missouri  River  by  snagging,  337;  Yellowstone  River, 
Mont,  and  N.  Dak.,  m 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers— 

Obion  River,  Tenn.,  339;  Forked  Deer  River,  Tenn.,  340;  North  or  Middle  Fork, 
Forked  Deer  River,  and  Obion  River,  341 ;  Cumberland  River,  Tenn.  and  Ey. — 
below  Nashville,  342;  above  Nashville,  344;  surveys,  347. 

In  the  chabge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  348;  Tennessee  River  above  and  below  Chattanooga,  Tenn., 
348,  349;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  ^1; 
French  Broad,  and  Little  Pigeon  rivers,  Tenn.,  352;  Clinch  River,  Tenn.,  353; 
Burveysy  354. 

In  the  charge  of  Maj.  W.  H.  Heubr,  Corps  of  Engineers— 

Ohio  River,  356 :  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  Riv^^  near  Pittsburg,  construction  of  movable  dams  Nos.  2, 3, 
4,  5,  and  6  in  the  Ohio  River,  356 ;  improvement  of,  and  operating  and  care  of  locks 
and  dams  on  Muskingum  River,  Ohio,  858;  examination,  359. 

Ik  the  charge  of  Maj.  Charles  F.  Powell  and  Maj.  R.  L.  Hoxib,  Corps  of 
£ngihebrs— 

ImproTement  of,  and  operation  and  care  of  locks  and  dams  Nos.  8  and  9,  Mononga- 
hela  River,  W.  Va.  and  Pa.,  359,  360:  purchase  of  locks  and  dams  Nos.  6  and  7, 
HonongaJiela  River,  condemnation  or  all  the  propertjr  and  appurtenances  of  the 
MoDongahela  Navigation  Company,  361:  Alleffbeny  River,  Pa.,  362;  construction 
of  looks  and  dams  at  Herr  Island,  above  the  head  of  Six  Mile  Island,  and  at  Spring- 
dale,  Allegheny  River,  363. 

Ih  the  charge  of  Caft.  J.  6.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Louisville.  Ky.,  and  Indiana  Chute,  Falls  of  the  Ohio 
River,  864, 365 ;  operating  and  care  ol  Louisville  and  Portland  Canal,  Kv.,  Wabash 
River  above  and  below  Vincennes,  Ind.,  366:  operating  and  care  of  lock  and 
dam  at  Grand  Rapids,  Wabash  River,  White  River,  Ind.,  368;  Tradewater  River, 
Ky.,  construction  of  Lock  No.  2,  Green  River,  at  Rumsey,  Kv.,  369;  Green  River 
above  month  of  Bis  Barren  River,  Ky.,  operating  and  care  of  looks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  870;  Rough  River,  Ky.,  371;  examination  and  sur- 
veys, 372. 

Ik  the  chabge  of  Maj.  Jambs  F.  Gregory,  Corps  of  Engineers— 

IniTirovement  of,  and  operating  and  care  of  locks  and  dams  on,  Kentucky  River,  Ky., 
373,  375;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  375;  Levisa  Fork  of  Big 
Sandy  River,  Ky.,  376;  Big  Sandy  River,  W.  Va.  and  Ky.,  377;  Guyandotte  River, 
W.  Va.,  378;  New  River,  Va.  and  W.  Va.,  379;  Gauley  River,  W.  Va.,  Elk 
River,  W.  Va.,  880:  improvement  of,  and  operating  and  care  of  looks  and  dams  on. 
Great  Kanawha  River,  W.  Va.,  381,  383;  improvement  of,  and  operating  and  care 
of  lock  and  dam  on,  Little  Kanawha  River,  W.  Va.,  384. 
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LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clutton  B.  SearSi  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  385;  harbor  at  A^ate  Bay,  Minn.,  harbor  at  Dal  at h^ 
Minn.,  and  Superior,  Wis.,  386;  harbor  at  ABliIand,  Wis.,  388;  harbor  at  Ontona- 

f>n,  Mich.,  389;  improvement  of,  and  operating  and  care  of,  waterway  across 
eweenaw  Point  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  389,  390;  harbor 
at  Marquette,  Mich.,  harbor  of  refuge  at  Preeque  He  Point,  Marquette  Bay,  Mich., 
391;  harbor  of  refuge  at  Grand  Marais,  Mich.,  392;  examination,  393. 

In  the  charge  of  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers— 

Menominee  Harbor,  Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  393:  Oconto 
Harbor,  Wis.,  394 ;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  396 :  improve- 
ment of,  and  operating  and  care  of.  Sturgeon  Bay  and  Lake  Michigan  Snip  Canal, 
Wis.,  396,  397;  Sturgeon  Bay  Canal  harbor  of  refuge.  Wis.,  397;  Ahnapee  Har- 
bor, Wis.,  398;  Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis.,  399;  Manitowoo 
Harbor,  Wis.,  400;  Sheboygan  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  401; 
harbor  of  refuge,  Milwaukee,  Wis.,  402;  Milwaukee  Harbor,  Wis.,  South  Mil- 
waukee Harbor,  Wis.,  403;  Racine  Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  404: 
Waukegan  Harbor,  111.,  405;  improvement  of,  and  operating  and  care  of  locks  ana 
dams  on.  Fox  River,  Wis.,  406,  407;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  407 ;  surveys,  408. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  409;  Chicago  River,  111.,  411;  Calumet  Harbor,  111.,  412;  Calu- 
met River,  III.  and  Ind.,  414;  Illinois  River,  111.,  415;  operating  and  care  of 
Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  417;  Illi- 
nois and  Mississippi  Cnnal,  418;  operating  and  care  of  Illinois  and  Mississippi 
Canal:  canal  around  lower  rapids  of  Rock  River  at  Milan,  111.,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  420;  examination  and 
survey,  421. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker  and  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers — 

Michigan  City  inner  and  outer  harbors,  Ind.,  421;  St.  Joseph  Harbor,  Mich.,  423;  St. 
Joseph  River,  Mich.,  South  Haven  Harbor,  Mich.,  424;  Sangatuck  Harbor,  Mich., 
425;  Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  426;  Grand 
Haven  Harbor,  Mich.,  427;  Grand  River,  Mich.,  Muskegon  Harbor,  Mich.,  428; 
White  Lake  Harbor,  Mich.,  429;  Pentwater  Harbor,  Mich.,  Ludington  Harbor, 
Mich.,  430;  Manistee  Harbor.  Mich.,  harbor  of  refuge  at  Portage  Lake,  Manistee 
County,  Mich.,  431;  Frankfort  Harbor,  Mich.,  432;  Charlevoix  Harbor,  Mich., 
433;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  surveys,  434. 

In  the  charge  of  Likut.  Col.  G.  J.  Lydecker,  Corps  op  Engineers — 

Ship  chiinnel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  435;  St.  Marys  River  at  the  falls,  Mich.,  437:  operating  and  care  of  St. 
Mai^s  Falls  Canal,  438 ;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  439;  Cheboygan 
Harbor,  Mich.,  440:  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  441;  Saginaw 
River,  Mich.,  442;  Sebewaing  River,  Mich.,  443;  harbor  of  refuge  at  Sand  Beach, 
Lake  Huron,  Mich.,  444 ;  improvement  of,  and  operating  and  care  of,  St.  Clair  Flats 
Canal,  Mich.,  445;  mouth  of  Black  River,  Mich.,  Black  River  at  Port  Huron,  Mich., 
446;  Pine  River,  Mich.,  447;  Belle  River,  Mich.,  448;  Clinton  River,  Mich.,  Detroit 
River,  Mich.,  449;  Rouge  River,  Mich.,  450;  turning  basin  in  Rouge  River,  Mich., 
removing  sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  exami- 
nation, 451. 

Ik  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  452;  Port  Clinton  Harbor,  Ohio,  San- 
dusky Harbor,  Ohio,  454;  Huron  Harbor,  Ohio,  455;  Vermilion  Harbor,  Ohio,  456; 
Black  River  (Lorain)  Harbor,  Ohio,  457;  Cleveland  Harbor,  Ohio,  458;  Fairport 
Harbor,  Ohio,  459;  Ashtabula  Harbor,  Ohio,  460;  Conneant  Harbor,  Ohio,  461; 
examination,  463. 
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Iir  THE  CHARGE  OF  MaJ.  ThOMAS  W.  SyMON8,  CORPS  OP  EnQINEERS — 

Srie  Harbor,  Pa.,  463;  harbor  at  Dunkirk,  N.  Y.,  464;  Buffalo  Harbor,  N.  Y.,  466; 
TonawaDda  Harbor  and  Niagara  River,  N.  Y.,469;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  470;  Wilson  Harbor,  N.  Y.,  471 ;  removing  snnken  vessels  or  craft 
obstructing  or  endangering  navigation,  examination  and  surveys,  472,  report  upon 
Honse  bill  No.  7775,  &4th  Congress,  first  session,  providing  for  vridening  the  locks 
of  Erie  Canal,  N.  Y.,  473. 

IVTHB  CHARGE  OF  MaJ.  W.  S.  StaNTON,  CORPS  OF  ENGINEERS — 

Harbor  at  Charlotte,  N.  Y,,  harbor  at  Pultneyville,  N.  Y.,  474;  harbor  at  Great  Sodas 
Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay,  N.  Y.,  475;  harbor  at  Oswego,  N.  Y.,  476; 
harbor  at  Sacketts  Harbor,N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  477;  snoals  between 
Sitter  Islands  and  Crossover  Light,  and  between  Ogdensbnrg  and  the  foot  of  Lake 
Ontario,  St.  Lawrence  River,  478 ;  harbor  at  Ogdensburg,  N.  i .,  479:  harbor  at  Bur- 
lington, Yt.,  channel  between  North  and  South  Hero  islands,  Lake  Champlain,  Vt., 
480;  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  481;  removing 
sunken  vessels  or  craft  obstructiuj^  or  endangering  navigation^  examinations  and 
snrveya*  482 ;  report  upon  House  bill  No.  b074,  54th  Congress,  nrst  session,  provid- 
ing for  widening  the  locks  of  Oswego  Canal,  N.  Y.,  483. 

PACIFIC  COAST. 

fir  THE  CHARGE  OF  COL.  CHAS.  R.  SDTBR,  CORPS  OF  ENGINEERS^ 

Oakland  Harbor,  Cal.,  484. 

Ih  tele  charge  of  Maj.  Chab.  £.  L.  B.  Davis,  Corps  of  Engineers — 

Ban  Lais  Obispo  Harbor,  Cal.,  485;  Wilmington  Harbor,  Cal.,  486;  San  Diego  Harbor, 
Cal.,  examinations  and  surveys,  487. 

In  the  charge  of  Capt.  Cassius  E.  GirxExxE,  Corps  of  Engineers— 

San  Joaquin  River,  Cal.,  488;  Mokelumne  River,  Cal.,  489;  Sacramento  and  Feather 
rivers,  Cal.,  490;  Napa  River,  Cal.,  491;  Petaluma  Creek,  Cal.,  Humboldt  Harbor 
and  Bay,  Cal.,  492,  examinations,  494. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers^ 

Port  Orford  Harbor,  Oreff.,  494;  Coquille  River,  Oreg.  (general  improvement),  495; 
Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  496;  harbor  at  Coos  Bay,  Oreg.  (dredging),  497;  Coos  River, 
Oreg.,  Umpqua  River,  Oreg.,  mouth  of  Siuslaw  River,  Oreg.,  498;  Alsea  River, 
Oreg.,  Yaquina  Bay,  Oreg.,  499;  Nestugga  River,  Oreg.,  Tillamook  Bay  and  Bar, 
Oreg.,  501;  mouth  of  Columbia  River,  Oreg.  and  Wash.,  Columbia  River,  Oreg., 
below  Tongue  Point, 502;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Oreg.,  503;  Columbia  River  between  Vancouver,  Wash.,  and  the  mouth  of  Willa- 
mette River,  canal  at  the  Cascades,  Columbia  River,  Oreg.,  504;  operating  and  care 
of  oanal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Columbia  River 
at  Three  Mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls,  Oreg.  and  Wash.,  505; 
Willamette  River  above  Portland  and  Yamhill  River,  Oreg.,  5(^;  gauging  waters 
of  Columbia  River,  Oreg.  and  Wash.,  507. 

In  the  charge  of  Capt.  Harrt  Taylor,  Corps  of  Engineers— 

Willapa  River  and  Harbor,  Wash.,  508;  Grays  Harbor  and  bar  entrance,  Wash.,  509; 
Chehalis  River,  Wash.,  510;  Pnget  Sound  and  its  tributary  waters,  Wash.,  511; 
harbor  at  Olympia,  Wash.,  512;  waterway  connecting  Puget  Sound  with  lakes 
Union  and  Washington,  513;  Everett  Harbor,  Wafih.,  515;  Swinomish  Slough, 
Wash.,  516;  Columbia  River  fh>m  Rock  Island  Rapids  to  Foster  Creek  Rapids, 
Wash.,  517;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  518;  Cowlitz 
River,  Wash.,  520;  Clearwater  River,  Idaho,  Kootenai  River,  Idaho,  between 
Bonners  Ferry  and  the  international  boundaiy  line,  521;  Flathead  River,  Mont., 
522;  examinations  and  surveys,  523. 

EXA>IINATIONS,    SURVEYS,   AND    CONTINGENCIES    OF    RIVERS   AND 

HARBORS 524 

SURVEY  OF  PORTLAND  CHANNEL  (CANAL),  ALASKA. 

Is  THE  CHABOB  OF  CaPT.  D.  D.   GaILLARD,   CohPS  OF  EnGINSBRS 524 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Lieut.   Commander   Daniel   Drlbhanty   and   Lieut.   John   F.    Parker, 
U.  S.  N.,  Supervisors 524 

MISSISSIPPI  RIVER  COMMISSION 525 

MISSOURI  RIVER  COMMISSION 527 

CALIFORNIA  DEBRIS  COMMISSION 528 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  Bpedal  acts  of  Congress, — (1)  Bridge  of  the  Boonville  and  Howard 
County  Bridge  Company  across  Missouri  Kiver  at  Boonville,  Mo.,  (2)  bridge  of 
the  Yankton  Bridge  Company  across  Missouri  River  at  Yankton,  S.  Dak.,  (3) 
bridge  of  the  Union  Railroad  Company  across  Mouongabela  River  between  Port 
Perry  and  Mifflin  Township,  Pa.,  (4)  bridge  of  the  city  of  Detroit,  Mich.,  acroos 
west  channel  of  Detroit  River,  529;  (5)  bridge  of  the  Braddock  and  Duquesne 
Bridge  Company  across  Monongahela  River  between  Braddock  and  Mifflin  town- 
ships, Pa.,  (6)  bridge  of  the  Aransas  Harbor  Terminal  Railway  Company  acroM 
Corpus  Chiisti  Channel  (Morris  and  Cummings  Ship  Channel),  Tex.,  (7)  bridge  of 
the  Delta  Cooperage  Company  and  the  Yazoo  and  Mississippi  Valley  Railroad 
Company  across  Tallahatchie  River  at  Pliilipp,  Miss.,  (8)  bridge  of  Roane  County, 
across  Clinch  River  at  Kingston,  Tenu.,  (9)  bridge  of  the  Mobile  and  Ohio  Rail- 
road Company  across  Cahaba  River,  in  Bibb  County,  Ala.,  (10)  bridge  of  the 
Mobile  and  Ohio  Railroad  Company  across  Alabama  River,  near  Montgomery,  Ala., 
(11)  bridge  of  Marion  County,  Miss.,  across  Pearl  River,  (12)  bridge  of  the  city  of 
Monroe,  La.,  across  Ouachita  River  at  De  Siard  street,  (13)  bridge  of  the  Mobile 
and  Ohio  Railroad  Company  across  Warrior  River,  in  Tuscaloosa  County,  Ala., 
530;  (14)  bridge  of  the  St.  Francis  Bridge  and  Turupike  Company  across  Lake  St. 
Francis  at  or  near  Lake  City,  Ark.,  (15)  bridge  of  the  Northern  New  York  Rail- 
road Company  across  St.  Lawrence  River,  near  Hogansburg,  N.  Y.,  531. 

Under  authority  of  State  laws.—(l)  Bridge  of  the  Texarkana  and  Fort  Smith  Railway 
Company  across  Neches  River  at  Beaumont,  Tex.,  (2)  bridge  of  the  Seattle  and 
Rainier  Beach  Railway  Company  across  Black  River,  Wasn.,  (3)  bridge  of  the 
Kansas  City,  Shreveport  and  Gulf  Railway  Company  across  Calcasieu  River  at 
Lake  Charles,  La..  (4)  bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway 
Company  across  Swan  Creek  at  Toledo,  Ohio,  (5)  bridge  of  the  Kansas  CitVi 
Osceola  and  Southern  Railway  Company  across  Osage  River  at  Osceola,  Mo.,  (6) 
bridge  of  Bristol  County,  Mass.,  across  Acushnet  River  between  New  Bedford  and 
Fairhaven,  531 :  (7)  bridge  of  the  Queen  Anne's  Railroad  Company  across  Chop- 
tank  River  at  Denton,  Md.,  (8)  bridge  of  the  city  of  New  York  across  East  River 
at  Delancey  street,  (9)  bridge  of  the  city  of  Appleton,  Wis.,  across  United  States 
Fox  River  Canal  at  John  street,  (10)  bridge  of  the  city  of  Green  Bay,  Wis.,  acrost 
East  River,  (11)  bridge  of  the  city  of  Green  Bay,  Wis.,  across  Fox  River  at  Main 
street,  (12)  bridge  of  Monmouth  and  Ocean  counties,  N.  J.,  across  Manasquan 
River  between  Manasquan  and  Point  Pleasant,  (13)  bridge  of  the  town  of  Jeaner- 
ette.  La.,  across  Bayou  Teche,  (14)  bridge  of  Essex  County,  Mass.  (Essex  Bridge), 
across  Beverly  Harbor  between  Salem  and  Beverly,  532 ;  (15)  bridge  of  the  Superior 
Rapid  Transit  Railway  Company  and  the  Duluth  Street  Railway  Company  acroM 
St.  Louis  River  between  Dulutb,  Minn.,  and  Superior,  Wis.,  (16)  bridge  of  Shasta 
County,  Cal.,  across  Sacramento- River  at  Balls  Ferry,  (17)  bridge  of  the  New  York, 
New  Haven  and  Hartford  Railroad  Company  across  Pequonnock  River  at  Bridge- 

Eort,  Conn.,  (18)  bridge  of  the  West  Brskddock  Bridge  Company  across  Mononga- 
ela  River  at  Rankiu,  Pa.,  (19)  bridge  of  the  town  of  Hempstead,  N.  Y.,  across 
Long  Beach  Channel  from  Bamum  Island  to  Inner  Beach,  (20)  bridge  of  the  city 
of  Menasha,  Wis.,  across  Fox  River,  (21)  bridge  of  the  town  of  Oyster  Bay,  N.  Y., 
across  Mill  Neck  Creek  Inlet  from  Aliens  Point  at  Mill  Neck  to  Pine  Island  at  Bay- 
ville,  (22)  bridges  of  the  Chicago  and  Northwestern  Railway  Company  across 
Kinnickinick  River  at  Milwaukee,  Wis.,  (23)  bridge  of  the  New  York,  Philadel- 

Shia  and  Norfolk  Railroad  Company  across  the  Southern  Branch  of  Elizabeth 
liver  at  Norfolk,  Va.,  (24)  bridge  of  the  Astoria  and  Columbia  River  Railroad 
Company  across  Blind  Slough,  Oreg.,  (25)  bridge  of  the  St.  Joseph  Valley  Railway 
Company  across  St.  Joseph  River,  Mich.,  (26)  bridge  of  Jefferson  County,  Tex., 
across  Hillebrandt  Bayou,  (27)  bridge  of  the  Allegheny  and  Westmoreland  Bridffe 
Company  across  Youghiogheny  River  at  Suterville,  Pa.,  533;  (28)  bridge  of  ^e 
city  of  Philadelphia,  Pa.,  across  Schuylkill  River,  (29)  bridge  of  the  city  of  New 
Haven,  Conn.,  across  Mill  River  at  Chapel  street,  (30)  bridge  of  Mr.  J.  B.  Levert 
across  Bayon  Teche,  in  St.  Martin  Parish,  La.,  (31)  bridge  of  the  Houston,  East 
and  West  Texas  Railway  Company  across  Trinity  River  above  Marianna,  Tex., 
(32)  bridge  of  the  town  of  Yarmouth,  Me.,  across  Casco  Bay,  between  Cousini 
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ftod  Liltlejobiis  islands,  (33)  bridge  of  the  Lake  Shore  and  Michigan  Soathem 
Railway  Company  across  Ashtabula  River  at  Ashtabala,  Ohio,  (34)  bridge  of  the 
city  of  Brooklyn,  N.  Y.,  across  Coney  Island  Creek  from  West  Seventeenth  street 
to  West  Eighteenth  street,  (35)  bridge  of  the  oity  of  MaDitowoo,  Wis.,  across 
Manitowoc  River  at  Main  street,  (36)  bridge  of  the  Portsmouth,  Kittery  and  York 
Street  Railway  Company  across  Piscataqua  River  channel  between  Kittery  and 
Badgers  Island,  Me.,  (37)  bridge  of  the  Portsmouth,  Kittery  and  York  Street  Rail- 
way Company  across  Brave  Boat  Harbor  between  Kittery  and  York,  Me.,  (38) 
bridge  of  the  city  of  Port  Horon,  Mich.,  across  Black  River  at  Tenth  street,  (39) 
bridges  of  the  town  of  Bourne,  Mass.,  across  Monument  and  Back  rivers,  (40) 
bridge  of  St.  Martin  Parish.  La.,  across  Bayou  Teche  at  St.  MartinviUe,  (41)  bridge 
of  Walton  County  across  Aleqna  Oeek  near  Portland,  Fla.,  634 ;  (42)  temporary 
bridge  of  the  Union  Street  Railway  Company  across  Acushnet  River  between 
Popes  Island  and  Fish  Island,  New  Bedford  Harbor,  Mass.^  (43)  bridge  of  the  Ver- 
mont and  Province  Line  Railroad  Company  across  Missisouoi  Bay  at  Albnrgh 
Point,  Yt.;  (44)  bridge  of  Iberville  Parish  across  Bayou  Plaqnemine  at  Plaque- 
mine,  La.,  535. 
Alieration$. — (1)  Bridge  of  the  Soathem  Pacific  Company  across  Oakland  Harbor, 
Cal.,  at  Alice  street;  (2)  bridge  of  the  city  of  Brooklyn  and  the  county  of  Queens, 
K.  Y.,  across  Newtown  Creek,  at  Yemon  avenue.  Long  Island  City ;  (3)  bridge  of  the 
city  of  Portland  (Tukeys  Bridge),  across  Back  Cove,  Portland  Harbor,  Me.,  535. 

BRIDGE  OBSTRUCTING  NAVIGATION. 

Bridge  of  the  city  of  Naw  York  across  Harlem  River  at  One  hundred  and  fifty-sixth 
street,  536. 

(XJCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS : 536 

MISCELLANEOUS. 

BEPAIR    OP    THE    AQUEDUCT   BRIDGE    ACROSS    POTOMAC    RIVER    AT 

WASHINGTON,  D.C. 

Ix  THE  CHARGE  OF  LlEUT.  COL.  CHAS.  J.  AlXBK,  CORPS  OF  ENGINEERS 536 

MAINTENANCE    AND    REPAIR    OF    WASHINGTON     AQUEDUCT     AND    IN- 
CREASING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

Iff  THE  CHAROK  OF  LlEXTT.  COL.  CRAS.  J.  AlLBN  AN&  CAPT.  D.  D.  GaILLARD,  CORFS 

OF  Engineers — 
Washington  Aqueduct,  537;  increasing  the  water  snpply  of  Washington,  D.  C,  540. 

PUBLIC  BUJLDINGS  AND  GROLT^DS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

Lythe  charge  OF  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Enginkers, 
Col.  Thko.  A.  Bingham,  U.  S.  A.,  and  Lieut.  John  S.  Sbwell,  Corps  of  En- 

GINSERS 542 

NORTHERN  AND  NORTHWESTERN  LAKES. 

SuETEYS,  printing,  and  issuing  of  charts,  544, 545 ;  correcting  euffraved  plates^  esti- 
mates, preservation  of  hench  marks  along  the  Erie  Canal,  546;  examination  of 
sboals  in  Lake  Erie,  water  levels,  547. 

MAPS  AND  PLANS 547 

RECONNAISSANCES  AND  EXPLORATIONS. 

OmcERS  on  duty  at  headquarters  of  military  departments,  547;  operations  in 
Departmeni  of  the  Missouri,  Department  of  the  Columhia,  Department  of  Cali- 
fornia, 548;  Department  of  the  Colorado,  549. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OP 
WAR  MAPS ^^ 


OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
OrpicsBs  on  dnty,  550. 
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FORTIFICATIONS,    ETO. 
APPENDIX    No.  1. 

REPORT  OF  THE  BOARD  OP  ENGINEERS. 

Changes  in  persounel  dnring  the  year,  members,  summary  of  reports,  553;  inspec- 
tion of  sites  for  defense  of  New  Orleans,  La.,  and  the  month  of  the  Mississippi 
River^  additional  duties  of  members,  556. 

APPENDIX    No.  2. 

REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.T.,  559;  United  States  Engineer  School,  562;  Battalion  of 
Engineei-8,  570;  Engineer  Depot,  574. 

APPENDIX    No.  3. 
FORTIFICATIONS,  FISCAL  YEAR  1896-97. 

A)  Coasts  of  Maink  akd  New  Hampshire.  (In  the  charge  of  Lieut.  Col.  A.  N. 
Damrell  and  Maj.  R.L.  Hoxie,  Corps  of  Engineers.)— Portland  Harbor,  Me.,  581; 
Portsmouth  Harbor,  N.  H.,  597. 

B)  Boston  Hardor,  Mass.  (In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers.)— 600. 

C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island.  (In  the  charge  of 
Maj.  D.  W.  Lockwood,  Corps  of  Engineers.) — Narragansett  Bay,  603. 

D)  Eastern  Entrance  to  Long  Island  Sound.  (In  the  charge  of  Maj.  Smith 
S.  Leach,  Corps  of  Engineers.) — 608. 

E)  New  York  Harbor,  N.  Y.— At  Eastern  Entrance,  on  Islands  in  Harbor, 
AND  ON  Staten  IslaKd.  (In  tho  charge  of  Maj.  H.  M.  Adams  and  Maj.  .John  G.  D. 
Knight,  Corps  of  Engineers.) — 610;  sea  wall  at  Fort  Schuyler,  611  j  Staten  Island, 
613. 

F)  New  York  Harbor,  N.  Y.— At  Southern  Entrance,  on  Long  Island,  and  on 
Sandy  Hook.  (In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William 
Ludlow,  Corps  of  Engineers. ) — Long  Island,  614;  Sandy  Hook,  618. 

G)  Delaware  River,  N.  J.,  Pa.,  and  Dkl.  (In  the  charge  of  Maj.  C.  W.  Ray- 
mond, Corps  of  Engineers.)— 628;  Fort  Mifflin,  Pa.,  638;  Red  Bank,  N.  J.,  639. 

H)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers.) — 
Fort  McHenry,  Md.,  639;  Rock  Point,  Md.,  649. 

I)  Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers.)— 650. 

J)  Hampton  Roads,  Va.  (In  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)— 656;  sewerage  system,  Fort  Monroe,  663. 

K)  Coast  of  North  Carolina.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and 
Capt.  W.  E.  Craighill,  Corps  of  Engineers.)— 670. 

L)  Coast  of  South  Carolina.  (In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps 
of  Engineers.)— 675. 

M)  Coast  op  Georgia  and  Cumberland  Sound.  (In  the  charge  of  Capt.  O.  M. 
Carter,  Corps  of  Engineers. )— 700. 

N)  Coast  of  Florida.  (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers.)— Fort  Marion,  702;  Key  West,  703. 

O)  Pensacola,  Fla.     (In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers. ) — 714. 

P)  Mobile,  Ala.,  and  Mississippi  Sound.  (In  the  charge  of  Maj.  Wm.  T.  Rosscll, 
Corps  of  Engineers.)— 721. 

Q)  New  Orleans,  La.  (In  the  charge  of  Maj.  James  B.  Quinn  and  Lieut.  C.  S. 
Rioh^,  Corps  of  Engineers.)— 727. 

R)  Galveston,  Tex.    (In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers.)  —737. 

S)  Lake  Ports  in  New  York.— (In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of 
Engineers.)— Fort  Niagara,  743;  Fort  Montgomery,  744. 

T)  San  Dikgo,  Islands  in  San  Francisco  Bay,  and  North  Side  of  San  Fran- 
cisco Bay,  Cal.  (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers.  )— 
San  Francisco,  744 ;  San  Diego,  745. 

U)  San  Francisco,  Cal.,  on  South  Side  op  San  Francisco  Bay.  (In  the  ch.irge 
of  Col.  Chas.  R.  Suter,  (iorps  of  Engineers.)— 748. 

T)  Mouth  of  Columbia  River.     (In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of 

Engineers.)— 756. 
(W)  PuGBT  Sound,  Wash.    (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)— 763. 
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RIVERS    AND    HARBORS. 

APPENDIX  A. 

KEPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  A.  N.  DAMRELL 
AND  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

iMFROiTKMicNTS. — ^Lubec  Channel,  Me.,  T70:  Moosabeo  Bar,  Me.,  771;  Narragiiagus 

River,  Me.,  773;  breakwater  from  Mount  Desert  to  Porcupiae  Island,  Bar  Harbor, 

M©,,775:  harbor  at  Snllivan  Falls,  Me.,  776;  Union  River,  Me.,  777;  Bagadace 

River,  Me.,  778;  Penobscot  River,  Me.,  779;   Belfast  Harbor,  Me.,  781:  harbor  at 

Camden,  Me.,  782;   harbor  at  Rockland,  Mo.,  783;   Carvers  Harbor,  vinalhaven, 

Me.,  Georffee  River,  Me.,  785;  Kennebeo  River,  Me.,  787;  Sasaiioa  River,  Me.,  789; 

Portiand  Harbor,  Me.,  790;  Saco  River,  Me.,  792;  Bellamy  River,  N.  H.,  Cocheco 

Biver,  N.  H.,  794;  harbor  of  refase  at  Little  Harbor,  N.  H.,  796;  removing  snnken 

▼essels  or  craft  obstructing  or  endangering  navigation,  798. 

Examinations  and  Survbys. — Chandlers  River,  Me.,  798;  Union  River,  near  Ells- 

worthy  Hancock  County,  Me.,  800;  sonth  channel  of  branch  of  Penobscot  River, 

in  Frankfort^  Waldo  County,  Me.,  with  a  view  of  removing  wreck,  801;  Boothbay 

Harbor,  Me.,  802;  Ovster  River,  N.  H.,  804;  St.  Croix  River,  below  Calais,  Me. 

and  N.  B.,  805;  Machias  River,  Me.,  from  Machias  to  Machiasport,  809;   Bangor 

Harbor  and  Penobscot  River,  including  month  of  Kenduskeag  River,  Me.,  811; 

Harraseeket  River,  Me.,  815;  Royal  River,  Me.,  816;  Exeter  River,  N.  H.,  818. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  ^  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Ihprotemknts. — Newburyport  Harbor,  Mass.,  824;  Merrimac  River,  Mass.,  827; 
Powow  River,  Mass.,  829:  Essex  River,  Mass.,  830;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  832 ;  hart>or  at  Gloucester,  Mass.,  835 ;  harbor  at  Manchester,  Mass., 
837;  harbor  at  Lynn,  Mass.,  839:  Mystic  and  Maiden  rivers,  Mass.,  841:  harbor  at 
Boston,  Mass. ,  843 ;  Town  River,  Mass.,  848 :  Weymouth  River,  Mass.,  849 ;  harbor  at 
Scitaate,  Mass.,  851 ;  harbor  at  Plymoutn,  Mass.,  854 ;  harbor  at  Provincetown, 
Mass.,  ^6;  harbor  at  Chatham,  Mass.,  858;  removing  sunken  vessels  or  craft 
obetmcting  or  endangering  navigation,  859. 

Examinations  and  Surveys.— Duxbury  Harbor,  Mass.,  860;  Duxbury  Beach, 
Mass.,  862 ;  Gnmet  Rock  and  other  rocks  at  mouth  of  Plymouth  Harbor,  Mass.,  863 ; 
approaches  of  the  Cape  Cod  Ship  Canal,  Mass.,  864 ;  Merrimac  River,  Mass.,  between 
Newburyport  and  Haverhill,  8& ;  Manchester  Harbor,  Mass.,  with  a  view  of  secur- 
ing 8-foot  depth,  866;  Manchester  Harbor,  Mass.,  for  6-foot  depth,  869;  Marblehead 
Harbor,  Mass.,  for  sea  wall,  870;  Lynn  Harbor,  Mass.,  872;  Weymouth  (Back) 
River,  Mass.,  873;  Neponset  River,  Mass.,  875;  harbor  at  Plymouth,  Mass.,  877; 
Provincetown  Harbor,  Mass.,  for  dike  to  protect  the  same,  878. 

Habbor  Links.— Charles  River,  at  Cambridge,  Mass.,  881. 

APPENDIX  0. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

XifPROViEMRNTS. — Harbor  of  refuge  at  Hyannis,  Mass.,  884 ;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  886;  Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  890 ;  Vine- 
yud  Haven  Harbor,  Mass.,  892;  Woods  Hole  Channel,  Mass.,  894;  New  Bedford 
Harbor,  Mass.,  897;  Canapitsit  Channel,  Mass.,  900;  Taunton  River,  Mass.,  901: 
Sakonnet  River,  R.  I.,  904;  Pawtucket  River,  R.  L,  905;  Providence  River  and 
NarragaiuBett  Bay,  R.  I.,  908;  Green  Jacket  ShoaL  Providence  River,  R.  I.,  911; 
Wicktord  Harbor,  R.  I.,  913;  Newport  Harbor,  R.  I.,  915;  harbor  of  refuge  at 
Point  Judith,  R.  I.,  918;  entrance  to  Point  Judith  Pond,  R.  I.,  921;  harbor  of  ref- 
uge at  Block  Island,  R.  I..  922;  Great  Salt  Pond,  Block  Island,  R.  I.,  925;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  927. 

EXAJONATION  AND  SURVEYS. — For  obtaining  a  channel  through  Con  anient  Island, 
Narragansett  Bay,  R.  I.,  928;  channel  in  iTew  Bedford  Harbor,  Mass.,  leadinfj^  to 
the  bndge  between  that  city  and  Fairhaven,  930;  Mount  Hope  Bay  and  Fall  River 
Harbor,  Maaa.,  931;  Sakonnet  Point,  R.  I.,  934;  easterly  breakwater  to  shore,  Point 
Jadith,  at  Pomt  Judith  harbor  of  refuge,  R.  I,,  937. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

IMPUOVEMKNTS.— Pawcatuck  River,  R.  I.  and  Conn.,  940:  harbor  of  refuge  at  Ston- 
ington,  Conn.,  942;  Mystic  River,  Conn.,  944;  Thames  River,  Conn.,  946;  Conneot- 
icut  River  below  Hartford,  Conn.,  948;  harbor  of  reftige  at  Dack  Island,  OoniUy 
951;  New  Haven  Harbor,  Conn.,  953;  breakwaters  at  New  Haven,  Conn.,  956; 
Uousatonic  River,  Conn.,  956;  Bridgeport  Harbor,  Conn.,  958;  Sangatnck  Ri^er 
and  Westport  Harbor,  Conn..  961;  Norwalk  Harbor,  Conn.,  963;  Five  Mile  Ri^er 
Harbor,  Conn.,  965;  Stamford  Harbor,  Conn.,  967;  harbor  at  Cosoob  and  Mianas 
River,  Conn.,  9^;  Greenwich  Harbor,  Conn.,  970. 

SuRVKYB.—- Niantic  Harbor,  Conn.,  972;  New  Haven  Harbor,  Conn.,  974;  Housatonio 
River,  Conn.,  979;  Southport  Harbor,  Conn.,  986. 

Hakbor  Lines.— Bridgeport,  Conn.,  988. 

APPENDIX  E. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  COL.  G.  L.  GILLESPIE  AND 
LIEUT.  COL.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

Improvements.— Hudson  River,  N.  Y.,  996;  harbor  at  Sangerties,  N.  Y.,  1010;  har- 
bor at  Rondout,  N.  Y.,  1013;  harbor  at  Peekskill,  N.  Y.,  1016;  Hariem  River,  N.  Y., 
1019;  East  River  and  Hell  Gate,  N.  Y.,  1026;  New  York  Harbor,  N.  Y.,  1031;  remoT- 
ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1039. 

Examinations  and  Survey.— Catskill  Creek,  N.  Y.,  1041;  Nvack  Harbor,  N.  Y., 
1014;  Wallabout  Channel,  N.  Y.,  1047;  Coney  Island  Channel^  N.  Y.,  1048;  Coney 
Island  Creek,  N.  Y.,  1050;  New  York  Harbor,  N.  Y.,  from  the  Narrows  to  the  aea^ 
with  a  view  of  obtaining  a  depth  of  35  feet  at  mean  low-water  mark,  1053. 

Harbor  Lines. — Hudson  River  from  West  Twenty- third  street  to  West  Eighty-first 
street,  New  York  City,  1067;  Hudson  River,  both  sides,  from  Battery  Place  to  West 
Twenty-third  street,  New  York  City,  and  from  Morris  Canal  Basin  to  abreast  Bulla 
Ferry,  N.  J.,  1070;  Ellis  Island,  New  York  Harbor,  1075;  Harlem  River  and  Spuyten 
Duyvil  Creek,  New  York  City,  1077;  East  River,  near  the  foot  of  East  Eighty- 
eighth  street.  New  York  City,  1081. 

APPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Chester  Harbor,  N.  Y.,  1084;  Mamaroneok  Harbor,  N.  T., 
1087;  East  Chester  Creek,  N.Y.,  1089;  Bronx  River,  N.Y.,  1093;  MattituokHarbory 
N.  Y.,  1095;  Port  Jefferson  Harbor,  N.  Y.,  1097;  Huntington  JEIarbor,  N.  Y.,  1100: 
Glencove  Hsxbor,  N.  Y.,  1103;  Flushing  Bay,  N.  Y.,  1106;  Patchogue  River,  N.  Y., 
1108;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1111;  Canarsie  Bay.  N.  Y.,  1114; 
Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Red  Hook  chan- 
nels, and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1117; 
Qowauns  Creek  Channel,  N.  Y.,  1122;  Newtown  Creek,  N.  Y.,  1125;  Passaic  River, 
N.  J.,  1128;  channel  between  Staten  Island  and  New  Jersey,  1130;  Elizabeth  River, 
N.  J.,  1134;  Raritan  River,  N.  J.,  1136;  South  River,  N.  J.,  1139;  Raritan  Baj,  N. 
J.,  1142;  Mattawan  Creek,  N.  J.,  1145;  harbor  at  Keyport,  N.  J.^  1147;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  1150;  Shrewsbury  River,  N.  J.,  1152;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1156. 

Examinations  and  Surveys.— For  channel  connecting  Flushing  Bay  and  Newtown 
Creek,  N.  Y.,  1159;  Roslyn  Harbor,  N.Y.,  1161;  harbor  at  Oyster  Bay,  N.Y.,  1163; 
Lloyds  Harbor,  with  a  view  to  its  connection  with  Cold  Spring  Bay,  N.  Y.,  1165; 
Northport  Harbor,  N.Y.,  1167;  Smith  town  Harbor,  N.  Y.,  1168;  channels  to  Far 
Rockaway  and  Inwood,  N.  Y.,  1170 ;  Babylon  Creek,  N.  Y.,  1172 ;  East  Chester  Creek. 
N.  Y.,  1175;  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridffe  and  Rea 
Hook  channels,  and  Red  Hook  and  Buttermilk  channels.  New  York  Harbor,  for 
channels  30  ana  35  feet  deep  at  mean  low  water,  1177;  Gowanns  Creek,  N.  Y.,  1180; 
channel  between  the  Battery  and  (Governors  Island,  N.  Y.,  1182 ;  Elizabeth  River, 
N.  J.,  1185;  Rahway  River,  N.  J.,  1187. 
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PART   II. 
APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Ihfrovsmbnts.— Delaware  River.  N.  J.  and  Pa.,  1192;  harbor  between  Philadelphia, 
Pa.,  and  Camden.  N.  J.,  1205;  SchoYlkill  River,  Pa.,  1211;  ice  harbor  at  Marooa- 
hook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1213:  Delaware  Break- 
water, Del..  1214;  harbor  of  refage,  Delaware  Bay,  Del.,  1216;  Kancocas  River,  N. 
J.,  1219 ;  Alloway  Creek,  N.  Jm1220;  Dennis  Creek,  N.  J.,  1222 ;  Cooper  Creek,  N.  J., 
1223;  Goshen  Creek,  N.  J.,  1226;  removing  sunken  vessels  or  oraft  obstmcting  or 
sndjoigering  navigation,  1227. 

ExAMHTATiONS  AND  SuBVBT.— Bamegat  Bay,  N.  J.,  between  Mantoling  (Mantol- 
eking)  and  Bay  Head,  1229:  Tackerton  Creek,  N.  J.,  and  flats  at  month  thereof, 
1230;  Wading  River,  N.  J.,  1233;  Beach  Thoroughfare,  N.  J.,  at  and  near  the  meet- 
ing cuf  tides  from  Absecon  and  Egg  Harbor  Inlet,  1235;  Oldmans  Creek,  N.  J.,  1238; 
Dividing  Creek,  N.  J.,  1242;  Salem  River,  N.  J.,  1245. 

APPENDIX  H. 

REPORT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,   MAJOR  OF  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED. 

Xmprotbmkitts. — ^Wilmington  Harbor.  Del.,  1250;  Nantiooke  River,  Del.  and  Md.. 
1260;  Appoquinimink  River,  Del.,  i261;  Smyrna  River,  Del.,  1263:  Marderkill 
River,  Del.,  1266;  Mispillion  River,  Del.,  1268;  Broadkiln  River,  Del.,  Inland  water- 
way from  Chincoteagne  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1270; 
Snsqnelianna  River,  above  and  below  Havre  de  Grace,  Md.,  1272;  Chester  River, 
Md.^  from  Cmmpton  to  Jones  Landing,  1273;  Choptank  River,  Md.,  1275;  La 
l^ppe  River,  Md.,  1276;  Warwick  River,  Md.,  1277;  Broad  Creek  River,  Del., 
1218;  Wicomico  River,  Md.,  1280;  Manokin  River,  Md.,  1282;  Pocomoke  River. 
Md.,  below  Snow  Hill,  1284;  Qneenstown  Harbor,  Md.,  1286;  Rockhall  Harbor  and 
ianer  harbor  at  Rockhall,  Md.,  1287;  removing  snnken  vessels  or  craft  obBtmcting 
er  endangering  navigation,  1288. 

ExAMiXATiONS  AKV  SuBVKTS.—St.  Jones  River,  Del.,  1290;  Mispillion  River,  Del., 
1291:  Cedar  Creek,  Del.,  1293;  La  Trappe  River,  Md.,  1295;  Cambridge  Harbor, 
Md.,  1296.  * 

APPENDIX  I. 

REPORT  OF  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

iMPBOYSMKirre. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1299;  channel  to 
Cnrtia  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1306;  harbor  of  southwest 
Baltimore  (Spring;  Garden),  Md.,  removing  snnken  vessels  or  craft  obstructing  or 
endangering  navigation,  1307. 

BuKTSTS.— Baltimore  Harbor,  Md.,  with  a  view  to  securing  a  channel  80  feet  in 
depth,  130B;  Annapolis  Harbor,  Md.,  1309. 

APPENDIX  J. 
REPORT  OP  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

iMPBOTSMnrra.— Potomae  River  at  Washington,  D.  C,  1313;  Occoquan  Creek,  Va., 
1321:  Aqnia  Creek,  Va.,  1324;  Nomini  Creek^  Va.,  1326;  Lower  Machodoc  Creek, 
Va.,  1329;  Rappahannock  River,  Va.,  1331;  Urbana  Creek,  Va.,  1336;  York  River, 
Va.,  1337;  Mattaponi  River,  Va.,  1342;  Pamunkey  River,  Va.,  1344;  James  River, 
Va.,  1346;  protection  of  Jamestown  Island,  Va.,  1349. 

flDBYST.— <;hapel  Point  Harbor,  Md.,  1350. 

APPENDIX  K 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

iMrKOvmxzrrs.—Harbor  at  Norfolk  and  its  approaches,  Va.,  1353;  Western  Branch 
of  Elisabeth  River,  Va.,  1365;  Nansemond  River,  Va.,  1367 :  Appomattox  River,  Va.. 
1369;  harbor  at  Cape  Charles  City,  Va.,  1370;  Nandua  Creek,  Va.,  1373;  inland 
water  ronte  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck 


Sonnd,  1374;  North  Landing  River,  Va.  and  N.  C,  1376;  Roanoke  Kiver,  N.  C, 
1377;  Pasquotank  River,  N.  C.,  1378;  removing  sunken  vessels  or  craft  obstructing 

C,  1383. 
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•r  endangering  navigation,  1379. 
SZAlfiKATioirs.— Caalue  River,  N.  C,  1381;  Potecasi  Creek,  N.  C,  1383. 
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APPENDIX  L. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  D.  P.  HEAP  ANI> 
CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IMPROVBMENTS.— Ocracoke  Inlet,  N.  C,  1385;  Fishing  Creek,  N.  C,  1387;  Pamlico 
and  Tar  riven,  N.  C,  1388;  Contentnia  Creek,  N.  C,  1389;  Trent  River,  N.  C, 
1391;  Neuse  River,  N.  C,  1393;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  via  Clabfoot,  Harlowe,  and  Newport  rivers,  1395:  harbor  at  Beanfort.  N.  C, 
1396;  inland  waterway  between  Beanfort  Harbor  and  New  River.  N.  C,  139o;  Ne^w 
River.  N.  C,  1399;  North  East  River,  N.  C,  UOO;  Black  River,  N.  C,  1402;  Cape 
Fear  River  above  Wilmington,  N.  C,  1404;  Cape  Fear  River,  N.  C,  at  and  below 
Wilmington,  1406;  Lockwoods  Folly  River,  N.  C,  1417. 

Examination  and  Surveys.— Bogue  Inlet,  N.  C,  1418;  Ocracoke  Inlet,  N.  C,  1428: 
Pamlico  River,  N.  C,  and  harbor  at  Washington,  1425;  Neuse  River,  N.  C,  at  ana 
bolow  Newbern,  1427:  Cape  Lookout  harbor  of  refuge,  N.  C,  1430;  Town  Creek, 
Brunswick  County,  N.  C,  1434. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Wacoamaw  River,  N.  C.  and  S.  C,  1439;  Lumber  River,  N.  C.  and 
S.  C,  1442:  Little  Pedee  River,  8.  C,  1444;  Great  Pedee  River,  S.  C,  1447;  Min^^o 
Creek,  8.  C.,  1450;  Winyah  Bay,  8.  C,  1452;  Santee  River,  8.  C,  1458;  Wateree 
River,  8.  C,  1465;  Congaree  River,  8.  C,  1468:  harbor  at  Charleston,  iuoluding 
Sullivan  Island  and  Mount  Pleasant  shore,  8.  C.,  1471;  Wappoo  Cut,  8.  C,  1479; 
Beaufort  River,  8.  C,  1482. 

Harbor  Lines.— Ashley  and  Cooper  rivers,  at  Charleston  Harbor,  8.  C,  1487. 

APPENDIX  K 
REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor,  Ga.,  1493;  Savannah  River,  between  Savannali 
and  Augusta,  Ga.,  1503;  Savannah  River,  above  Augusta,  Ga.,  1506;  Darien  Har- 
bor, Ga.,  1508;  Altamaha  River,  Ga.,  1613;  Oconee  River,  Ga.,  1516;  Ocmnlgee 
River,  Ga.,  1519;  Brunswick  Harbor,  Ga.,  1521;  Cumberland  Sound,  Ga.,  1526; 
inside  water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  1535;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1538. 

Survey. — Doboy  Bar,  Ga.,  1538. 

APPENDIX  O. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS, 
Improvements.— St.  Johns  River,  Fla.,  1547;  Volusia  Bar,  Ha.,  1650;  Ocklawahia 


Sarasota  Bay,  Fla.,  1560;  Manatee  River,  Fla.,  1562;  Withlacoochee  River,  Fla., 
Suwanee  River,  Fla.,  1564;  removing  sunken  vessels  or  oraft  obstructing  or  endau- 
gering  navigation,  l.'>66. 
Examinations  and  Surveys.— Jupiter  Inlet,  Fla.,  1568;  Orange  River,  Fla.,  to  its 
confluence  with  the  Caloosahatcbee  River,  and  thence  to  the  Gulf  of  Mexico,  1569; 
inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Fla.,  1572,  Hillsboro  Bay, 
Fltt.,  from  Tampa  Hay  through  Hillsboro  Bay  and  River  to  the  city  of  Tampa,  1574 ; 
Clearwater  Harbor,  Ma.,  1578;  Crystal  Kivor,  Fla.,  1580;  harbor  at  (^edar  Keys, 
Fla.,  1583;  Palmbeaoh,  Fla.,  1585;  Biscayne  Bay,  Fla.,  1588;  Tampa  Bay,  1596. 

APPENDIX   P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Carrabelle  Bar  and  Harbor,  Fla.,  1603;  Apalachicola  Bay,  Pla., 
1G05;  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  1609;  Flint 
River,  Ga.,  1612;  Chattahoochee  River,  Ga.  and  Ala.,  1616;  Choctawhatchee  River, 
Fla.  and  Ala.,  1621-  Pensacola  Harbor,  Ha.,  1625;  Escambia  and  Conecuh  rivers, 
Fla.  and  Ala.,  1631;  Alabama  River,  Ala.,  1633;  Coosa  River,  Ga.  and  Ala.,  1642; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga, 
and  Ala.,  1654. 

Survey.— Apalachicola  Bay,  Fla.,  105.3. 
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APPENDIX   Q, 

REPORT  OF  MAJ.  WM.  T.  R0S8ELL,  CORPS  OF  ENGINEERS. 

Ihprovemxkts.— Harbor  at  Mobile.  Ala.,  1662;  Black  Warrior  River,  Ala.,  from 
TuAealoofla  to  Daniels  Creek^  1667;  operating  and  eare  of  locks  and  dams  on 
Black  Warrior  River,  Ala.,  1675;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1678;  Noxnbee  River,  Miss.,  1^1;  Pasoagoula  River,  Miss.,  1692;  Cfaickasabay 
Kiver,  Miss.,  1696;  Leaf  River,  Miss.,  1697;  Pearl  River  below  Jackson,  Miss.,  1698; 
Pearl  River  between  Cartbage  and  Jackson,  Miss.,  1700;  Pearl  River  between  Edin- 
bargand  Cartbage,  Miss.,  1702;  Bogus  Cbitto,  La.,  1703;  canal  from  Birmingbam, 
Ala.,  to  tbe  Warnor  River,  1704. 

ExAJONATioxs  AND  SuBVSYS.— Canal  to  oonneot  Black  Warrior  River  and  Five  Mile 
Creek,  Ala.,  via  Vallev  Creek,  1704;  Sbip  Island  Pass,  Miss.,  for  channel  between 
iinlf  of  M«dco  and  Ship  Island  Harbor,  and  for  dredginj;  channel  to  oonneot  Sbip 
Island  Harbor  with  Qnlfport,  1708;  Horn  Island  Pass,  Miss.,  and  the  passage  lead- 
ing from  said  pass  to  the  anchorage  inside  Horn  Island,  1716^  Pascagonla  River, 
Miss.,  and  np  Dog  River  8  miles,  1718;  Ship  Island  Harbor,  Mississippi  Sound,  for 
deni- water  channel  to  the  mainland,  1722;  channel  at  mouIJi  of  Pearl  River,  Miss., 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
IssFBCTiOK  of  the.improvement  of  the  South  Pass  of  the  Mississippi  River,  173L 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IKPSOTKHKHTS. — Cbofunota  River  and  Bogue  Falia,  La.,  1751 ;  Tickfaw  River  and 
tribataries.  La.,  1753;  Amite  River  and  Bayou  Manchao,  La.,  1756;  Bayou  La- 
fourche, La.,  1757;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous.  La.. 
1759;  Bayou  Conrtableau,  La.,  1762;  Bayou  Teche,  La.,  1764 ^  channel,  bay,  ana 
passes  of  Bayou  Vermilion,  La.,  1766;  Mermen tau  River  and  tributaries,  La.,  1767; 
month  and  passes  of  Calcasieu  River,  La.,  1768;  harbor  at  Sabine  Pass,  Tex., 
1771;  Sabine  River,  Tex.,  1773;  Neehes  River,  Tex.,  1775;  closing  crevasse  in  Pass 
a  Loutre^  Mississippi  River,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1776. 

Examinations  and  Surveys. — Homochitto  River,  Miss.,  1777;  channel  through 
Atchalalaya  Bay,  La.,  1779;  Bayou  Grossetete,  La.,  1781;  Bavou  Teche  from  St. 
Martinville  to  Port  Barre,  La.,  1783 ;  Sabine  Lake,  Tex.,  for  ship  channel,  1789. 

APPIONDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Impbovkments.— Galveston  Harbor,  Tex.,  1793 ;  sbip  channel  in  Galveston  Bay,  Tex., 
1803;  channel  in  West  Galveston  Bay,  Tex.,  1804;  Trinity  River,  Tex.,  1805;  Buf- 
falo Bayou,  Tex.,  1806;  Brazos  River,  Tex.,  operating  and  care  of  Morgan  Canal, 
Tex.,  iktS. 

EXAJiiKATiON  AND  SuRVBY. — Channel  between  Brazos  River  and  Galveston  Bay, 
Tex.,  1809;  for  further  determining  the  causes  of  tbe  erosion  of  the  easterly  end 
of  Galveston  Island,  Tex.,  1813 ;  character  and  value  of  improvementH  made  at  the 
moQtli  of  Brazos  River  by  the  Brazos  River  Channel  and  Dock  Company,  1815. 

PAET    III. 

APPENDIX  U. 
REPORT  OP  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

iMPSOvnoBNTS.— Red  River,  La.  and  Ark.,  1877;  Red  River  above  Fulton,  Ark.. 
1895;  Cypress  Bayou,  Tex.  and  La.,  1896;  Ouachita  and  Black  rivers,  Ark.  and 
La.,  1904;  Bayou  Bartholomew,  La.  and  Ark.,  1914;  BoBuf  River,  La.,  1917;  Tensas 
River  and  Bavon  Ma^on,  La.,  1920;  Yazoo  River,  MiHS.,  1922;  month  of  Yazoo 
River  and  harbor  at  Vickshurg,  Miss.,  1927;  Tallahatchie  River,  Miss.,  1932;  Big 
Bonflower  River,  Miss.,  1935;  water  gauges  on  the  Mississippi  River  and  its  prln- 
dpal  tributaries,  1936. 

EziJiDiATiov.— Coldwater  River.  Mis.-*..  1943. 
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APPENDIX  V, 

EEPOET  OF  CAPT.  WM.  L.  SIBERT,  CORPS  OP  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Eans.,  1949; 
improving  Arkansas  River,  Ark.,  1952:  White  River,  Ark.,  1971;  Black  River, 
Ark.  and  Mo.,  1975;  Current  River,  Ark.  and  Mo.,  1978;  St.  Francis  River,  Ark.. 
1980;  St.  Francis  River,  Mo.,  1982. 

Examination  and  Surveys.— Neosho  River,  Kans..  1964;  Arkansas  River  at  Little 
Rock,  Yanburen,  and  Fort  Smith,  Ark.,  1989;  Arkansas  River  at  Pinebloffl  Ark., 
1990;  White  River  from  Batesville  to  Buffalo  Shoals,  Ark.,  1992;  Buffalo  Fork  of 
White  River,  Ark.,  1994;  St.  Francis  River,  Ark.,  and  Mo.,  from  the  Sunk  Lands 
to  PopliU;  Mo.,  1999. 

APPENDIX  W. 

REPORT  OF  MAJ.  TH08.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — Removinp^  snags  and  wrecks  from  Mississippi  River,  2001 ;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2012;  harbor  at  St.  Louis,  Mo., 
2(^;  preventing  the  Mississippi  River  irom  breaking  through  into  the  Cache 
River  at  or  near  a  point  known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  2047. 

APPENDIX  X. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2049;  Mississippi  River  between  mouth  of  Missouri  River  and  Minneapolis,  2059; 
operation  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2104;  operating 
and  care  of  Galena  River  improvement,  III.,  2109;  Mississippi  River  betw^een  St. 
Paul  and  Minneapolis— construction  of  Lock  and  Dam  No.  2,  2110. 

Surveys. — East  bank  of  Mississippi  River  between  Oquawka  and  Dallas  City,  111., 
2111;  east  side  of  Mississippi  River,  between  Dnirys  Landing  and  New  Boston. 
111.,  2114:  La  Crosse  Harbor,  Wis.,  2116;  west  side  of  Mississippi  River,  commenc- 
ins  near  Lagrange  and  running  along  the  bank  of  the  river  to  near  the  railroad 
bridge  over  Mississippi  River  above  Hannibal,  Mo.,  2119;  Egvptian  Levee  along 
the  south  bank  of  Des  Moines  River  to  or  near  Mississippi  Kiver  at  Alexandria, 
Mo.,  thence  along  the  west  bank  of  said  river  to  terminus  of  said  Egyptian  Levee, 
2124;  west  side  of  Mississippi  River  from  the  bluff  above  the  oitv  or  Fort  Madi- 
son to  the  mouth  of  Skunk  River,  Iowa,  2130;  west  bank  of  Mississippi  River 
from  mouth  of  Iowa  River  to  Muscatine,  Iowa,  2133. 

APPENDIX  Y. 

REPORT  OF  LIEUT.  COL.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Construction  of  reservoirs  at  head  waters  of  Mississippi  River, 
2137;  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2142; 
Chippewa  River,  including  Yellow  Banks,  Wis.,  2152;  St.  Croix  River,  Wis.  and 
Minn..  2154;  Minnesota  River,  Minn.,  2156;  Red  River  of  the  North,  Minn,  and 
N.  Dak.,  2158;  ganging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  2164. 

Examinations.— Mille  Lacs  Lake,  Minn.,  for  reservoir,  2170;  Otter  Tail  Lake  and 
Otter  Tail  River,  Minn.,  for  reservoir,  2172;  Red  Lake  and  Red  Lake  River,  Minn., 
for  reservoir,  2173. 

APPENDIX  Z. 

REPORT  UPON  WORKS   IN  THE   CHARGE   OF   LIEUT.  COL.  W.  A.  JONES 
AND  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River,  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2177;  improving  Upper  Missouri  River  by  snagging,  2208; 
Yellowstone  River,  Mont,  and  N.  Dak.,  2211. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

iMPKOVKiiENTS.— Obion  River,  Tenn..  2216,  2219;  Forked  Deer  River,  Tenn.,  2217; 

Comberland  River,  Tenu.  and  Ky.,  2220. 
SuKVKYS.— Xortli  Fork  of  Forked  Deer  River,  Tenn.,  main  stream,  and  Obion  River, 

wilh  a  view  lo  improving  navigation  from  Dyersblirg  to  the  Mississippi  River, 

2234;  month  of  Cumberland  River,  2242. 

APPENDIX  B  B. 
REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

IxPROVBMENTS. — Te&oeflsee  River  system,  2247:  Tennessee  River,  2251:  operating 
aod  care  of  Mascle  Shoals  Canal.  Tennessee  River,  2296;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2306;  Clinch  River,  Tenn.,  2311. 

8cKV£T8.~Moatii  of  Tennessee. River,  Ky.,  2314;  Emory  River,  Tenn.,  2316. 

APPENDIX  0  0. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

IvpiovEMKNTS. — Ohio  River,  2325;  operating  snag  boat  on  Ohio  River,  2349;  oper- 
ating and  eare  of  Davis  Island  Dam,  Ohio  Kiver,  near  Pittsbarg,  Pa.,  2354;  Mov- 
able Dams  Nos.  2,  3,  4,  5,  and  6,  Ohio  River,  2358;  Maskingum  River,  Ohio.  2363; 
openting  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2364;  observa- 
tions on  Mttskingnm  River,  Ohio,  2378. 

£xAMi>'ATiON.— Ohio  River  from  Marietta,  Ohio,  to  its  mouth,  2379. 

APPENDIX  D  D, 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  MA.J.  CHA8.  F.  POWELL  AND 
MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

hiFROVEMENTS.— Mouongabela  River,  W.  Va.,  and  Pa.,  2383;  operating  and  care  of 
LoekaaDd  Dams  Nob.  8  and  9,  Monongahela  River,  2409;  purchase  of  Locks  and 
Dtms  Nos.  6  and  7,  Monongahela  River,  condemnation  of  all  the  property  and 
Appartenanees  of  the  Monongahela  Navigation  Company,  2411;  Allegheny  River, 
Pft.,  2424;  construction  of  locks  and  dams  at  Herr  Island,  above  the  head  of  Six 
Mile  Island,  and  at  Springdale,  Allegheny  River,  2428. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

hiPBovuBNTS.— Falls  of  Ohio  River  at  Louisville,  Ky.,  and  Indiana  Chute.  Falls 
of  Ohio  River.  2441 ;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky., 
2^;  WaUnsh  River,  Ind.  and  111.,  2452;  operating  and  care  of  lock  and  dam  at 
Grand  Rapids,  Wabash  River,  2455;  White  River,  Ind.,  Tradewater  River,  Ky., 
^;  reconstruction  of  Look  No.  2,  Green  River,  at  Rumsey,  Ky.,  2457:  Green 
River,  Ky.,  above  mouth  of  Big  Barren  River  (Lock  No.  5),  2459;  operating  and 
esreof  looks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2462;  Rough  Kiver,  Ky., 
«*71. 

ExAiiKATiON  AND  SuRVKYS.— Tread  water  (Tradewater)  River,  Ky.,  2476;  White 
jijer,  Ind.,  2483 ;  Green  River,  Ky.,  at  or  near  its  month,  for  new  lock  and  dam, 
«04. 

APPENDIX  FF. 
REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

wRoviiiBNTB. — Kentucky  River,  Ky.,  2513;  operating  and  keeping  in  repair  the 
«^  locks  and  dams  on  Kentucky  River,  Ky.,  2519;  Tug  Fork  of  Big  Sandy  River, 
J- Va.  and  Ky.,  2528;  Levisa  Fork,  of  Big  Sandy  River,  Ky.,  2529;  Big  Sandy 
«▼»,  W.  Va.  and  Ky.,  2530;  Guyandotte  Kiver,  W.  Va.,  2562;  New  River,  Va. 
y^W.  Va  2563;  Gauley  River,  W.  Va.,  2564;  Elk  River,  W.  Va.,  2565;  Great 
J«nawha  River,  W.  Va.,  2566;  operating  and  care  of  locks  and  dams  on  Great 
*«»awha  River,  W.  Va.,  2575;  Little  Kanawha  River,  W.  Va.,  operating  and 
^ing  in  repair  the  lock  on  Little  Kanawha  River,  2582. 
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APPENDIX  GG. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  2585;  harbor  at  Agate  Bay,  Bfiniu, 
2588;  barbor  at  Duluth,  Minn,  and  Suporior,  Wis.,  2592;  harbor  at  Aehland,  Wis., 
2603;  harbor  at  Ontonagon,  Mich.,  2606;  improvement  and  operating  and  care  of 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  ^8;  harbor  at  Mar- 
quette, Mich.,  2615;  harbor  of  refuge  at  Preeque  He  Point,  Marquette  Bay,  Micli.y 
26:>8;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2640. 

Examination. — Harbor  at  Portwiug,  Wis.,  2643. 

Hahudh  l^iNKS.— Superior  and  Allouez  bays  at  Duluth  and  Superior  Harbor,  Minn. 
and  Wis.,  2647. 

PAET    IV, 
APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements. — Menominee  Harbor,  Mich,  and  Wis.,  2650;  Menominee  RiveTy 
Mich,  and  Wis.,  2052;  Oconto  Harbor,  Wis,,  2653;  Pensaukee  Harbor,  Wis.,  2656; 
Green  Bay  Harbor,  W^is.,  2657;  .Stur;;eou  liay  and  Lake  Michigan  Ship  Canal,  Wis., 
26()0;  operating  and  care  of  Slurgedu  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2666;  Stnrgeon  Bay  Canal  harbor  of  refuge,  Wis.,  2671;  Ahnape©  Harbor, 
Wis.,  2672;  Kewnunee  Harbor,  Wis.,  2675;  Two  Rivers  Harbor,  Wis.,  2678;  Mani- 
towoc Harbor,  Wis.,  2681;  Sheboygan  Harbor,  Wis.,  2685;  Port  Washington  Har- 
bor, Wi8.,  2687;  harbor  of  refuge  at  Milwaultee,  Wis  ,  2689;  Milwaukee  Harbor, 
Wis.,  2692;  South  Milwaukee  Harbor,  Wis.,  2696;  Racine  Harbor,  Wis.,  2698; 
Kenosha  Harbor,  Wis.,  270J;  Waukegan  Harbor,  111,  2706;  Fox  River,  Wis.,  2709; 
operating  and  cnre  of  locks  and  dams  on  Fox  Kiver,  Wis.,  2719;  removing  sunken 
veHsels  or  craft  obstructing  or  endangering  navigation,  2751. 

Surveys. — Harbor  at  Menominee,  Mich,  and  Wis.,  2751;  harbor  at  Ahnapce,  Wis., 
2755;  Sheboygan  Harbor,  WMs.,  2761;  Milwaukee  Harbor,  Wis.,  2765;  harbor  at 
Racine,  W^is.,  2768;  harbor  at  Kenosha,  Wis.,  2772. 

Harbou  Lines.— Kewaunee,  Wis.,  2785;  Waukegan,  III.,  2786. 

APPENDIX  II. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  HI.,  2790;  Chicago  River,  111.,  2793;  Calnmel 
Harbor,  III.,  2801;  Calumet  River,  111.  and  Ind.,  2810;  Illinois  River,  111.,  2815; 
operating  and  care  of  Lagrange  and  KainpsvlUe  locks,  Illinois  River,  and  approacheB 
thereto,  2822;  Illinois  and  Mississippi  Canul,  111.,  2825;  operating  and  care  of  lUi- 
iiois  and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River  at  Milan, 
111.,  2880;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navig^ 
tion,  2881. 

Examination  and  Survey. — Upper  Illinois  River  and  lower  Des  PI aines  River,  III., 
with  a  view  to  extension  of  navigation  from  Illinois  River  to  Lake  Michigan  at  or 
near  Chicago,  2882;  W^olf  Lake  and  River,  111.  and  Ind.,  with  referenoe  to  their 
navigation  in  connection  with  the  waters  of  Lake  Michigan,  2887. 

APPENDIX  J  J. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  G.  J.  LYDECKER 
AND  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Harbor,  Mich.,  2905; 
St.  Joseph  River,  Mich.,  2909;  South  Haven  Harbor,  Mich.,  2910;  Saugatuck  Har- 
bor, Mich.,  2913;  Kalamazoo  River,  Mich.,  2915;  Holland  (Black  Lake)  Harbor, 
Mich.,  2916;  Grand  Haven  Harbor,  Mich.,  2918;  Grand  River,  Mich.,  2921 ;  Muske- 
gon Harbor,  Mich.,  2923;  White  Lake  Harbor,  Mich.,  2926;  Pentwater  Harbor,  Mich., 
2928;  Ludington  Harbor,  Mich.,  2930;  Manistee  Harbor,  Mich.,  2933;  harbor  of  ref- 
uge at  Portage  Lake,  Manistee  County,  Mich.,  2936 ;  Frankfort  Harbor,  Mich.,  2939  j 
Charlevoix  Harbor,  Mich.,  2942;  Petoskey  Harbor,  Mich.,  2944;  removing  sunkea 
vessels  or  craft  obstructing  or  endangering  navigation,  2947. 

SURVKYS.— South  Haven  Harbor,  Mich.,  25M8;  harbor  of  Holland  (Black  Lake), 
Mich.,  2950;  Ludington  Harbor,  Mich.,  2951 ;  Charlevoix  Harbor,  Mich.,  2953. 
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APPENDIX  KK. 

BEPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicajro,  Duliith,  and  Buffalo,  U955;  St.  Marys  River  at  the  falls,  Mich.,  2963; 
opi*nttin^  ond  care  of  St.  Marys  Falls  Canal,  Mich.,  2997;  Hay  Lake  Channel,  St. 
Marvs  River,  Mich.,  3C06;  Cheboygan  Harbor,  Mich.,  3009;  Alpena  Harbor  (Thun- 
der Bay  River),  Mich..  3011;  Saginaw  River,  Mich.,  3012;  Sebewaiug  River,  Mich., 
3014;  harbor  of  refuse  at  Sand  Beach,  Lake  Huron,  Mich.,  3015;  improvement  of 
8t.  Clair  Flats  Canal.  Mich.,  3018;  operating  and  care  of  St.  Clair  Flats  Canal, 
Mich.,  3019;  month  of  Black  River,  Mich.,  3021 ;  Black  River  at  Port  Huron,  Mich., 
3rr22;  Pine  River,  Mich.,  3024;  Belle  River,  Mich.,  3025;  Clinton  River,  Mich., 
3027;  Detroit  River,  Mich.,  3029;  Rouge  River,  Mich.,  3031;  turning  basin  in 
Koage  River,  Mich.,  3032;  removing  sunken  vessels  or  craft  obstructing  op 
endangering  navigation,  3033. 

Examination. — Unrou  River,  Mich.,  3034. 

APPENDIX  LL. 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

I3IPR0VKMENT8. — Monroe  Harbor,  Mich.,  3037;  Toledo  Harbor,  Ohio,  3040;  Port 
Cliuton  Harbor.  Ohio,  3049;  Sandusky  Harbor,  Ohio,  3052;  Huron  Harbor,  Ohio, 
3061:  Vermilion  Harlior,  Ohio,  3068;  Black  River  (Lorain)  Harbor,  Ohio,  3072; 
Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3082;  Ashtabnla  Harbor, 
Ohio,  30?<6;  Councant  Harbor,  Ohio,  3090. 

Examination. — Raisin  River,  Monroe  County,  Mich.,  3094. 

APPENDIX  M  M. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Krie  Harbor,  Pa.,  3097;  harbor  at  Dunkirk,  N.  Y.,  3103;  Buffalo 
Harbor,  N.  Y.,  3107;  Tonawanda  Harbor  aud  Niagara  River,  N.  Y.,3116;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  3123;  Wilson  Harbor,  N.  Y.,  3126. 

ExA^iiNATioN  AND  SuuvKVS. — For  ship  canal  from  the  Great  Lakes  to  the  Hudson 
River,  N.  Y.,  3128;  Erie  Harbor,  Pa.,  3237;  Buffalo  entrance  to  Erie  Basin  and  Black 
Rock  Harbor.  N.  Y.,  3245 ;  report  on  widening  locks  of  Erie  Canal,  N.  Y.,  3250. 

Habbok  Lines. — Bay  of  Pres^iue  Isle,  Erie,  Pa.,  3265. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  3269;  harbor  at  Pultneyville,  N.  Y., 
3272;  harbor  at  Great  Sodiis  Hay,  N.  Y.,  3274;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3276;  harbor  at  Oswego,  N.  Y.,  3278 ;  harbor  at  Sacketts  Harbor,  N.  Y.,  3285 ;  harbor 
itCape  Vinceut,  N.  Y.,  3286;  shoals  between  Sister  Islands  and  Crossover  Light, 
and  between  Ogdensbnrg  aud  the  foot  of  Lake  Ontario,  St.  Lawrence  River,  N.  Y., 
3290;  harbor  at  Ogd6nsburg,N.Y.,  3292;  harbor  at  Burlington,  Vt., 3296;  channel 
between  North  and  South  Hero  islands.  Lake  Chaniplain,  Vt.,  Otter  Creek,  Vt., 
3299;  Narrows  of  Lake  Chaniplain,  N.  Y.  and  Vt.,3302;  removing  sunken  vessels 
or  cnit  obstructing  or  eudangcriug  navigation,  3304. 

Examixations  and  Surveys. — Mohawk  River,  N.  Y.,  between  Rome  and  the  town 
of  Schuvler,  3304;  Black  River,  N.  Y.,  to  harbor  at  Dexter,  3306;  harbor  at  Alex- 
dtia  Bay,  N.  Y.,  3312 ;  Oak  Orchard  Harbor,  N.  Y.,  3314 ;  Missisquoi  River,  Vt.,  from 
Stanton  to  Lake  Champlain,  3319;  report  upon  widening  locks  of  the  Oswego 
Canal,  N.  Y.,  3324. 

APPENDIX  O  O. 

HKPORT  OF  COL,  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERa 

I»bovembnt.— Oakland  Harbor,  Cal.,  3327. 
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APPENDIX  P  P. 
REPORT  OF  MAJ.  CHA8.  E.  L.  B.  DAVIS,  CORPS  OP  ENGINEERS. 

Impuovkmknts. — San  Luis  Obispo  Harbor,  Cal.,  3333;  Wilmington  Harbor,  Cat., 

3335;  San  Diego  Harbor,  Cal.,  3337. 
Examinations  and  Surveys.— Colorado  River,  Ariz.,  8839;  Snisun  Creek,  Cal., 

3341;  Alviso  Creek,  Cal.,  3343;  Redwood  Creek,  Cal.,  3849;  Mare  Island  Strait, 

Cal.,  3352. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  CA8SIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

IMPROVBMKNTS.— San  Joaqoin  River,  Cal.,  3357;  Mokelumne  River,   Cal.,  8359; 

Sacramento  and  Feather  rivers,  Cal.,  3360;  Napa  River,  Cal.,  3364;  Petal iima 

Creek,  Cal.,  3365;  Humboldt  Harbor  and  Bay,  Cal.,  8366. 
Examinations.— Napa  River,  Cal.,  3374:  Petalama  Creek,  Cal.,  8875;  Humboldt 

Harbor,  Cal.,  for  dredging  at  Eureka,  3377.     . 

APPENDIX   EB. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Orford  Harbor,  Oreg.,  3379;  mouth  of  Coquille  River,  Oreg., 
3380;  Coqnille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  3383; 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3384;  dredging  harbor  at  Coos  Bay, 
Oreg.,  3387;  Coos  River,  Oreg.,  3388;  Unipqaa  River,  Oreg.,  3389;  month  of  Sius- 
law  River,  Oreg.,  3391;  Alsea  River,  Oreg.,  3393;  Yaquina  Bay,  Oreg.,  3394;  Nes- 
tugga  River,  Oreg.,  3396;  Tillamook  Bay  and  Bar,  Oreg.,  3397;  mouth  of  Columbia 
River,  Oreg.  and  Wash.,  3404;  Columbia  River  below  Tongue  Point,  Oreg.,  3406; 
Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  3407;  Columbia 
River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  3414 ;  coustnic- 
tion  of  canal  at  the  Cascades,  Columbia  River,  Greg.,  3416;  operating  and  care  of 
cnnal  and  looks  at  the  Cascades,  Columbia  River,  Oreg.,  3423;  Columbia  River  at 
Three  Mile  Rapids,  and  boat  railway  from  the  foot  of  The  Dalles  Kapids  to  the 
headofCelilo  Falls,  3425;  Willamette  River  above  Portland,  and  Yamhill  River, 
Oreg.,  3429;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  3432. 

APPENDIX  S  8. 
REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvements. — ^Willapa  River  and  Harbor,  Wash.,  3434 ;  Grays  Harbor  and  bar 
entrance,  Wash.,  3436;  Chehalis  River,  W^ash.,  3437;  Puget  Sound  and  its  tributary 
waters,  3438;  harbor  at  Olympia,  Wash.,  3443;  waterway  connecting  Puget  Sound 
with  lakes  Union  and  Wasnin^ton^  3445;  Everett  Harbor,  Wash.,  3447;  Swinoniish 
Slough,  Wash.,  3450;  Columbia  River  from  Kock  Island  Rapids  to  Foster  Creek 
Rapids,  Wash.,  3455;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  3456; 
Cowlitz  River,  Wash.,  3463;  Clearwater  River,  Idaho,  3465;  Kootenai  River,  Idaho, 
between  Bonners  Ferry  and  the  international  boundary  line,  3467;  Flathead  River, 
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annual  repobt  of  the  mi880ubi  bivee  commission  foe  the 
fiscal  yeae  ending  june  so,  1897. 

Offioe  Missoubi  Eiyeb  Commission, 

8t.  LouiSj  Mo.j  July  8, 1897. 
Sm:  The  Missouri  Biver  Commission  beg  leave  to  submit  herewith 
their  annnal  rei>ort  for  the  fiscal  year  eoding  Jnne  30^  1897. 

ORGANIZATION  AND  MBETmOS  OF  THB  COMMISSION. 

'So  change  occarred  in  the  personnel  of  the  Commission^  which 
remained  throughout  the  year  as  follows: 

Lieut.  Col.  Amos  Stickney;  Corps  of  Engineers,  president. 

Garland  C.  Broadhead. 

Biehard  S.  Berlin. 

Maj.  Thomas  H.  Handbury,  Corps  of  Engineers,  IT.  S.  A. 

Haj.  William  H.  Heuer,  Corps  of  Engineers,  U.  S.  A. 

By  paragraph  1,  Special  Orders,  No.  168,  Headquarters  of  the  Army, 
Adjutant-GeueraPs  OflBce,  Washington,  July  18, 1896,  Capt.  J.  C.  San- 
ford,  of  the  Corps  of  Engineers,  was  relieved  from  duty  as  secretary 
of  tibe  Commission  by  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers, 
U.S.  A.  The  transfer  of  duties  resulting  from  this  order  took  place 
July  29, 1897. 

At  the  meeting  of  the  Commission  on  July  6, 1897,  for  the  oonsider- 
atioD  of  this  report,  Mr.  C.  L.  Chaflfee,  of  Omaha,  Nebr.,  appeared,  with 
a  commission  as  member  of  the  Missouri  Biver  Commission,  duly  signed 
by  the  President  of  the  United  States,  and  with  the  required  oath  of 
office,  which  he  had  taken  on  that  day.  He  was  accordingly  admitted 
as  a  member,  presumably  vice  Mr.  B.  S.  Berlin,  who  was  absent  from 
the  meeting.  No  other  official  notification  of  this  change  has  been 
received. 

The  business  before  the  Commission  was  of  such  a  nature  that  only 
one  meeting  was  deemed  necessary  during  the  year  and  this  was  held 
at  the  Commission  office  in  St.  Louis,  July  15-17, 1896,  to  consider  the 
annaal  report  for  1896  and  to  make  allotments  from  the  appropriation 
(river  and  harbor  act)  of  June  3, 1896. 

There  were  also  three  meetings  of  the  committee  on  the  improvement 
of  the  Osage  and  Gasconade  rivers,  viz,  July  30, 1896,  March  6, 1897, 
and  April  16, 1897. 

APPROPRIATION  AND  ALLOTMENTS. 

In  the  allotments  made  by  the  Commission  of  the  appropriation  of 
Jane  3, 1896,  there  has  been  no  change  except  in  the  transfer  of  the 
8nm  of  15,000  from  the  allotment  for  surveys,  gauges,  and  physical  data 
w  the  work  in  the  vicinity  of  Nebraska  City,  Nebr.  This  transfer  was 
approved  by  the  Chief  of  Engineers  under  date  of  March  30, 1897. 
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The  sundry  civil  bill  of  Jane  4, 1897  contained  the  following  item: 

ImproyiDg  Missouri  River  from  month  to  Sioux  City^  Iowa:  For  continuing 
improvement  of  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa,  including  sala- 
rieSy  clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Missonri  River 
Commission,  surveys,  permanent  bench  marks,  and  gauges,  three  hundred  thonsand 
dollars;  of  the  sum  heretofore  appropriated  for  improving  the  Missonri  River,  the 
Secretary  of  War  is  directed  to  expend  not  exceeding  twenty-five  thousand  dollars 
to  repair  and  protect  the  works  in  the  neighborhood  of  Nebraska  City,  in  the  State 
of  Nebraska. 

It  is  proposed  to  recommend  the  allotment  of  the  $300,000  appropri- 
ated for  the  fiscal  year  ending  June  30, 1898,  as  follows: 

Improving  ih0  Mi99ouri  Biver. 

For  local  works  above  Kansas  Cityi  Ho ••••  $35,000 

To  include  work — 

Near  Nebraska  City,  Nebr $25,000 

Opposite  Leavenworth,  Eans 3,000 

A  Dove  Atchison,  Kans 8,000 

For  loc^  works  below  Kansas  City,  Mo 94, 000 

To  include  work — 

Near  the  mouth  of  the  Little  Blue $20,000 

At  Miami,  Mo 22,000 

Above  Glasgow,  Mo 20,000 

Near  Rocheport,  Mo 13,000 

At  Howard  Bend,  above  St.  Charles,  Mo 19,000 

For  systematic  improvement  of  the  first  reach 100,000 

For  operating  snag  boat 14,000 

For  surveys,  gauges,  physical  data,  and  publications «. 25, 000 

For  ofiSce,  traveling  expenses,  and  salaries  of  the  Comuiission 25, 000 

For  repairs  and  contingencies 7,000 

Total 300,000 

In  the  sundry  civil  bill  of  June  4, 1897^  there  is  a  proviso  as  follows: 
*Of  the  sum  heretofore  appropriated  for  improviiiji^  the  Missouri 
River,  the  Secretary  of  War  is  directed  to  expend  not  exceeding 
$25,000  to  repair  and  protect  the  works  in  the  neighborhood  of  Ne- 
braska City,  in  the  State  of  Nebraska."  The  sum  of  $5,000  was  allotted 
by  the  Commission  from  the  appropriation  of  June  3, 1896,  for  the  pur- 
pose named,  and  this  allotment  was  approved  by  the  Secretary  of  War. 
This  action,  it  is  believed,  fulfills  the  requirement  of  the  above-men- 
tioned act.  To  make  a  more  thorough  improvement  at  this  point  and 
to  insure  the  protection  of  previous  woik  an  allotment  of  $25,000  is 
made  from  the  appropriation  of  June  4, 1897. 

It  is  also  proposed  to  recommend  the  transfer  of  the  unexpended 
balance  of  $1,295.56  from  the  allotment  for  surveys  or  examinations  at 
special  localities  named  in  the  river  and  harbor  act  of  June  3, 1896^  to 
the  allotment  for  surveys,  gauges,  physical  data,  and  publications. 

SURVEYS  AND  EXAMINATIONS. 

The  maps  of  the  Missouri  Eiver  at  present  in  use  (edition  of  1890) 
are  on  a  scale  of  1  inch  to  the  mile,  and  are  based  upon  a  system  of 
secondary  triangulation  extending  from  the  mouth  to  Sioux  City. 
There  was  no  detailed  topographical  survey.  The  main  topographical 
features  only  were  represented,  and  these  were  either  taken  from 
the  maps  of  the  preliminary  surveys  of  1878-79  or  were  sketched  in 
for  short  distances  back  from  the  immediate  banks  of  the  river. 

To  supply  the  deficiencies  of  the  present  maps  and  provde  a  com- 
plete contour  map  of  the  valley  from  bluff  to  bluff,  extending  from  the 
mouth  to  Sioux  Gity^  Iowa,  based  throughout  upon  actual  instrumental 
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surveys,  a  project  for  this  purpose  was  adopted  by  the  Oommission  at 
its  meeting  September  6, 1894. 

The  survey  began  in  October,  1894,  and  had  continued  upstream, 
the  point  at  present  reached  being  Lexington,  Mo.,  322  miles  from  the 
mouth* 

The  allotment  for  surveys,  gauges,  and  physical  data  for  the  past 
fiscal  year  was  considerably  reduced  from  that  of  the  preceding  year, 
and  it  was  not  the  expectation  of  the  Commission  that  any  field  work 
on  the  general  topographical  survey  of  the  Missouri  Biver  would  be 
done  during  the  year.  It  was  found,  however,  that  the  allotment  would 
permit  a  small  amount  of  work  to  be  done,  and  a  party,  under  Assistant 
Engineer  F.  B.  Maltby,  was  accordingly  put  in  the  field  about  the  mid- 
dle of  August  and  continued  at  work  until  the  middle  of  October. 
The  general  survey  was  carried  from  Dewitt,  Mo.  (the  limit  of  previous 
work),  to  Lexington,  Mo.,  a  distance  of  51^  miles. 

In  addition  to  this  work,  special  surveys  were  made  by  the  same 
party  of  five  localities  designated  in  the  river  and  harbor  act  of  June 
3, 1896,  viz,  at,  or  in  the  vicinity  of,  Rocheport,  Mo.,  Glasgow,  Mo., 
Miami,  Mo.,  St.  Charles,  Mo.,  and  mouth  of  Little  Blue  Kiver,  Mis- 
souri.   This  work  was  done  under  a  special  allotment  of  $6,000. 

The  details  of  these  surveys  are  given  in  the  report  of  Mr.  F.  B. 
Maltby,  assistant  engineer.  Appendix  A. 

Special  surveys  were  also  made  by  Assistant  Engineer  Yonge,  at 
Nebraska  City,  Nebr.,  Atchison,  Kans.,  and  Leavenworth,  Kans. 

No  surveys  were  made  on  the  Osage  or  Gasconade  rivers. 

In  the  ofiice  the  topographical  surveys  have  been  mapped  on  a  scale 
of  1  inch  to  1,000  feet,  and  in  addition  the  special  surveys  have  been 
platted  and  tracings  made,  showing  recent  changes  in  the  bank  linos. 

The  notes  of  the  1895  snrveys  on  the  Gasconade  Elver  were  all 
platted,  making  13  sheets,  covering  29.6  miles  of  river.  The  work  has 
not  yet  all  been  inked. 

GAUGES  AND  PHYSICAL  DATA. 

On  the  Missouri  River  22  permanent  gauges  were  maintained  through- 
out the  year  independently  of  those  maintained  in  connection  with  the 
works  of  improvement. 

Through  the  courtesy  of  the  engineer  officer  in  charge  of  the  river 
above  Sioux  City,  the  records  of  the  gauges  at  Bismarck  and  at  Town- 
send  were  also  furnished  this  office. 

Reports  of  all  of  these  26  gauges  were  received  weekly,  and  a  hydro- 
graph  of  each  record  kept  platted  up  to  date.  Of  the  18  cable  gauges 
there  were  only  three  renewals  of  duplicate  cables  required  during  the 
year,  at  an  exx>en8e  of  less  than  $2  each. 

Three  of  the  inclined  wooden  gauges  have  also  needed  but  slight 
repair,  but  the  one  at  Waverly  was  entirely  renewed  in  November. 

The  shore  gauges  gave  the  usual  trouble  in  low  water  of  having  to 
use  a  temporsuy  one  dunng  such  time. 

Only  one  inspection  trip  was  made  during  the  year — November  9  to 
December  4 — when  everything  about  the  gauges  was  placed  in  good 
condition,  and  beyond  a  few  known  slight  discrepancies,  they  are  still 
in  good  condition. 

Of  the  12  pilot  bulletins  between  the  mouth  and  Kansas  City,  11  of 
them  were  withdrawn  from  use  during  December,  January,  February, 
and  March,  but  the  one  at  Kansas  City  was  exhibited  during  the  entire 
year  in  accordance  with  a  written  request  of  local  steamboat  interest. 
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The  four  permanent  gauges  on  the  Osage  and  the  one  on  the  Gas- 
conade Biver,  referred  to  in  last  years'  report,  have  been  continaed. 
See  report  of  Assistant  Engineer  A.  H.  Blaisdell,  Appendix  B. 

Assistant  Engineer  Seddon,  in  addition  to  the  routine  daties  of  his 
office,  has  made  special  stndies  npon  data  collected  in  regard  to  the 
emptying  and  filling  of  locks,  npon  the  probable  efiects  of  the  proposed 
dam  at  Lock  No.  1.  Osage  Biver,  on  the  flood  flow  of  that  stream,  and 
npon  the  recent  floods  of  the  Mississippi  Biver  and  its  tribntaries. 
(See  Appendix  L.) 

As  a  matter  of  nsefhl  information  relating  to  the  navigation  of  the 
Missouri  Biver,  a  list  of  the  steamboat  wrecks  which  have  occarred  on 
the  river  from  the  beginning  of  steamboat  navigation  down  has  been 
prepared.  The  information  so  collected  embraces  the  name  and  descrip- 
tion of  boat,  trade  engaged  in,  date,  locality  and  cause  of  wreck,  with 
additional  data  in  many  cases.  An  analysis  of  these  data,  showing 
the  principal  causes  of  steamboat  disasters,  is  given  in  the  special 
report  of  Captain  Chittenden,  Appendix  D.  See  also  list  of  bridges, 
Appendix  E. 

OONSTEUOTION. 
OMAHA,  NEBB.,  AND  GGUNOIL  BLUPFS,  IOWA. 

This  work  was  under  the  charge  of  the  secretary  of  the  Commission, 
with  Assistant  Engineer  Samuel  H.  Yonge  in  immediate  control. 

The  present  project,  approved  by  the  Chief  of  Engineers  August  10, 
1896,  provides  for  the  completion  of  the  longitudinal  training  dike  and 
the  system  of  cross  dikes  designed  to  restore  the  shore  line  at  the  deep 
bend  about  a  mile  above  the  Interstate  Bridge,  and  also  to  make  the 
necessary  repairs  to  the  existing  works  in  that  vicinity.  The  project 
was  in  reality  only  a  completion  of  that  of  1895. 

The  plant  for  the  prosecution  of  the  work  was  mostly  taken  from  that 
previously  used  on  the  Osage  division  of  the  first  reach.  It  was  towed 
to  the  locality  of  the  work,  and  reached  there  on  the  20th  of  September. 
Work  was  immediately  begun  and  was  carried  on  continuously  until 
December  19,  when  the  plant  had  all  been  secured  on  the  bank,  and  the 
force  of  employees  furloughed  or  discharged. 

Operations  were  resumed  immediately  ui>on  the  breaking  up  of  the 
ice  in  the  spring,  the  launching  of  the  plant  having  been  completed  on 
the  3d  of  April.  Operations  were  concluded  May  10  by  the  completion 
of  the  project,  and  the  plant  was  sent  to  Nebraska  City,  Nebr.,  for  work 
at  that  point. 

The  work  at  Omaha  and  Council  Bluffs  under  the  last  project  was 
conducted  under  considerable  diflBculty,  particularly  that  done  during 
the  spring  high  water,  but  it  was  nevertheless  completed  very  nearly 
on  time  and  within  the  limit  of  the  allotment  provided  for  it. 

For  the  details  of  the  work  see  the  report  of  Mr.  S.  H.  Yonge,  United 
States  division  engineer.  Appendix  F. 

KEBBASKA  OITY. 

This  work  was  under  the  charge  of  the  secretary  of  the  Commission 
until  May  31,  and  since  that  time  under  the  charge  of  the  president  of 
the  Commission.  Mr.  Samuel  H.  Yonge,  United  States  assistant  en^. 
neer,  has  been  in  local  charge. 

The  last  work  executed  by  the  Commission  in  this  vicinity  was  the 
revetment  of  6,760  linear  feet  of  bank  of  Nebraska  City  Island,  com- 
pleted  in  1890. 
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In  the  fUl  of  1896,  the  head  of  this  revetment  commenced  to  under* 
mine,  and  a  caving  pocket  formed  in  the  bank  just  above,  due  to  changes 
in  the  channel,  tl^ough  a  reef  extending  a  long  distance  up  the  river. 
In  May,  1896,  about  400  linear  feet  of  the  revetment  had  been  washed 
oat,  and  the  pocket  having  enlarged  to  about  900  feet  in  width,  the 
safety  of  the  remainder  of  the  revetment  was  imperiled.  It  was  pro- 
poacKi  to  cheek  the  enlargement  of  the  pocket  by  constructing  three 
short  dikes  across  it. 

Piles  and  other  material,  based  on  soundings  taken  in  March,  1897, 
had  been  procured,  but  when  the  plant  was  ready  at  the  site  to  begin 
woik  on  May  11,  it  was  found  that  the  depth  of  water  in  the  x>ocket 
had  been  much  increased  by  scour  and  that  most  of  the  piles  were  too 
short 

It  was  not  practicable  to  procure  longer  piling  before  the  exi)ected 
Jane  rise,  which  would  further  injure  the  old  work  unless  protection 
works  were  at  once  put  in;  the  project  was  slightly  changed  by  snbsti- 
tating  two  d-row  dikes  for  the  proposed  three  2-row  ones,  and  the  adding 
of  a  ^ort  2-row  structure  in  the  eddy  a  short  distance  below. 

The  requirements  for  long  piling  were  partly  overcome  by  procuring 
eottonwood  piles  in  the  near  vicinity,  and  by  splicing  the  shorter  pine 
piles  already  on  hand. 

Dikes  Nos.  1  and  2  are  131  and  130  feet  long  respectively  and  were 
built  at  an  average  cost  of  $1,755  each. 

The  short  dike  below  cost  about  $264.  Work  was  commenced  on 
May  19  and  was  completed  on  June  21,  several  suspensions  of  work 
being  necessary  on  account  of  high  water. 

In  bracing  the  dikes,  besides  the  usual  direct  top  braces  and  wales, 
diagonal  cable  stays  and  direct  ground  braces  were  used,  the  latter 
detail  being  used  for  the  first  time. 

A  full  explanation  of  the  method  of  bracing  and  the  means  employed 
is  given  in  the  report  of  Mr.  Samuel  H.  Yonge,  assistant  engineer. 
Appendix  6. 

The  changeable  channels  through  the  reef,  before  referred  to,  also 
produced  a  caving  of  the  banks  in  the  Nebraska  City  side  of  the  river, 
which,  if  allowed  to  continue,  would  endanger  the  safety  of  the  city 
▼ater  works  and  other  municipal  interests. 

An  examination,  disclosing  the  fact  that  bed  rock  existed  too  near  the 
surface  to  build  protecting  works  of  piles,  it  was  decided  to  riprap  the 
bank  with  stone  at  three  places  or  sections  of  50  linear  feet  each  where 
apparently  it  was  most  needed. 

This  work  at  the  end  of  the  fiscal  year  is  about  one-third  completed. 

SYSTEKATIO  IHPBOVBMENT  OF  FIRST  BBAOH. 

TfaiB  work  has  been  under  the  charge  of  the  president  of  the  Com- 
mission. Mr.  8.  Waters  Fox,  United  States  division  engineer,  was  in 
local  charge  of  the  Gasconade  Division  during  the  entire  year,  and  of 
the  Osage  division  after  September  6,  when  he  relieved  Mr.  S.  H.  Yonge, 
division  engineer. 

The  river  and  harbor  appropriation  act  of  September  19,  1890, 
directed  that  with  certain  specified  exceptions  the  appropriation  therein 
made  for  the  Missouri  Biver  below  Sioux  Oity,  Iowa,  should  be  expended 
in  systematic  improvement  of  the  river  firom  its  mouth  up,  in  reaches 
to  be  designated  by  the  Oommission.  In  accordance  with  these  provi- 
sionsy  the  above  portion  of  the  river  was,  for  purposes  of  systematic  im- 
provement, divided  into  six  reaches,  the  first  of  which  extends  flrom  its 
BNa  97 ^241 
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month  to  the  mouth  of  the  Osage  Biver^  a  distance  of  141  miles.  The 
improvement  of  the  first  reach  was  begun  in  the  summer  of  1891,  near 
the  head  of  the  reach,  and  has  since  been  continued  under  the  subse- 
quent appropriation  acts.  To  obtain  a  proper  heading  for  the  work  it 
was  found  necessary  to  go  about  14  miles  above  the  mouth  of  the  Osage, 
to  the  head  of  Murrays  Bend,  from  which  point  the  work  thus  far  done 
extends  about  45  miles  downstream,  or  to  the  mouth  of  the  Oasconade 
Biver.  For  convenience  of  administration,  these  45  miles  have  been 
divided  into  the  Osage  division  and  the  Oasconade  division.  The 
Osage  division  extends  from  the  head  of  Murrays  Bend  to  Isbell 
Station;  the  Oasconade  division  from  the  latter  point  to  the  mouth  of 
the  Oasconade  Biver. 

The  Commission's  annual  reports  for  1895  and  1896  contain  a  general 
description  of  the  works,  whether  then  finished  or  proi)osed,  for  the 
improvement  of  the  river  within  the  above  45  miles. 

OSAGE  DIVISION. 

The  work  of  the  year  has  been  done  under  an  allotment  of  $164,000 
from  the  appropriation  of  June  3. 1896,  for  continuing  the  systematic 
improvement  of  the  first  reach,  ana  in  accordance  with  project  approved 
by  the  Ohief  of  Engineers  August  26, 1896. 

Junction  of  Osage  and  Missouri  rivers, — The  project  for  bringing  the 
Osage  into  the  Missouri  above  Dodds  Island  and  closing  the  chute  south 
of  the  island  was  adopted  in  accordance  with  a  resolution  of  the  Mis- 
souri Biver  Commission  of  July  17, 1896.  This  work  necessitated  a  cut 
for  a  new  channel  for  the  Osage  Biver  through  Osage  Point;  the  de- 
grading of  Dikes  25  and  26;  the  closing  of  the  breach  on  Dike  19  B; 
the  construction  of  Dike  19 J  A;  the  removal  of  a  portion  of  Dike  19  B: 
the  degrading  of  the  inshore  portion  of  Dike  19  B,  the  Osage  Dam,  and 
the  Osage  Point  revetment,  and  other  minor  works,  the  nature  of  which 
would  be  dependent  upon  these  above  described. 

Out  through  Osage  Point— The  only  work  done  on  this  part  of  the 
project  was  the  acquisition  of  the  right  of  way,  and  the  quarrying  of 
about  11,093  cubic  yards  of  rock  for  revetment  of  the  left  bank  of  the 
new  channel. 

Degrading  Dike  ^5.— Between  the  3d  and  6th  of  December  the  outer 
42  feet  of  dike  and  50  feet  of  its  trail  were  cut  down  to  an  elevation  of 
2.2  feet  above  standard  low  water. 

Degrading  Dike  26. — ^This  work  was  accomplished  between  the  4th 
and  8th  of  December. 

Dike  19  B. — The  closing  of  gap  at  shore  end  was  commenced  October 
13  and  completed  October  23.  The  removal  of  that  portion  which  lay 
within  proposed  Osage  Channel  was  begun  December  3  and  continued 
throughout  the  winter  as  weather  and  stage  of  river  would  permit. 
The  degrading  of  that  portion  of  the  dike  beyond  the  limits  of  low  water 
was  begun  at  the  same  time. 

Dike  19^  A, — This  structure  is  intended  to  constitute  (with  an  earthen 
embankment)  the  left  bank  of  the  Osage  Biver  from  Osage  Point  to  its 
junction  with  the  Missouri.  It  was  begun  on  October  16  and  completed 
November  28.  The  winter  floods  did  it  considerable  damage,  that  of 
January  injuring  310  feet  of  curtain,  and  the  April  rise  developing  a 
breach  in  the  dike,  and  scouring  a  waterway  around  the  west  end  of  the 
structure.  These  damages  were  repaired  and  the  dike  extended  to  19  A 
by  June  25  of  the  present  year. 
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OTHER  DIKE  WORK. 

Sheer  Dike  29 A. — The  purpose  of  this  dike  is  to  ward  off  drift  from 
Bike  29A.  The  structure,  which  consists  of  clusters  of  three  piles 
each,  spaced  25  feet  apart,  and  located  at  an  augle  of  60  degrees  with 
the  dike,  was  constructed  between  October  23  and  October  30.  This 
dike  served  its  purpose  perfectly,  and,  although  it  suffered  some  injury 
from  drift,  it  protected  entirely  the  main  dike. 

Degrading  Dike  ii9A. — Three  hundred  feet  of  this  dike  was  lowered 
to  2.6  feet  above  standard  low  water  at  outer  end,  5.4  feet  above  at 
inner  end.    This  work  was  done  between  ]^ovember  25  and  December  3. 

Dike  34. — Extended  191  feet  between  October  31  and  November  24. 

Dike  35. — Extended  247  feet  between  November  2  and  November  25. 

Dike  36. — ^A  breach  109  feet  long  was  repaired. 

Dike  29B. — A  small  breach  in  this  dike  was  closed  between  April  17 
and  April  20. 

REVETMENT  REPAIRS. 

Murrays  Bend. — Various  small  breaches  in  this  revetment,  which 
occurred  at  different  times  during  the  year,  were  repaired. 

DAMAGE  TO  WORKS. 

Damages  of  a  more  or  less  serious  nature  were  caused  by  the  floods 
to  Dikes  P,  19A,  19JA,  19B,  30,  32,  29A,  29B,  and  I. 

PLANT. 

The  plant  underwent  no  extensive  repairs  during  the  year,  but  a 
considerable  amount  of  small  repairing  was  done.  In  accordance  with 
instracdons  from  the  Secretary  of  War,  dated  April  20,  the  steamers 
Golden  Oafs  and  Alert  were  sent  to  tfie  Lower  Mississippi  on  flood-relief 
daty.  They  left  the  boat  yards  April  23,  and  returned,  the  Alert  May 
19  and  the  Golden  Gate  May  23. 

SURVBTS. 

Various  sx>ecial  observations  and  surveys  were  made  during  the  year, 
fte  principal  being  a  survey  of  the  locality  at  the  mouth  of  the  Osage 
Biver,  the  low-water  survey  of  the  Osage  division,  and  numerous  obser- 
vations upon  scouring  effect  of  the  current  around  the  ends  of  the  dikes. 

For  details  of  the  work  see  the  report  of  Assistant  Engineers  S.  Waters 
Fox  and  idamael  H.  Yonge,  Appendices  1  and  H. 

GASCONADE  DIVISION. 

The  operations  of  the  year  comprised  revetment  and  dike  construc- 
tion, as  well  as  the  repairing  of  both  kinds  of  work,  the  construction 
of  an  experimental  bank-head  designed  as  a  substitute  for  revetment, 
the  care  and  repair  of  plant,  surveying,  the  preparation  of  projects 
Mid  maps  with  estimates  of  cost,  examinations  and  special  reports  on 
conditions  at-  several  points  outside  of  first  reach,  and  miscellaneous 
incidental  work. 

J^^  work  was  done  under  an  allotment  of  $164,000  for  continuing 
the  Rystematic  improvement  in  first  reach,  and  in  accordance  with  the 
project  approved  by  the  Chief  of  Engineers  August  26, 1896. 
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BBYETMENT. 

Heckmo/nn  Island  Jfo.  3. — The  project  for  improvement  of  Stranbs 
Bend  contemplated  the  protection  of  the  south  bank  of  the  island  by  a 
revetment  extending  firom  the  head  of  the  island  well  into  Boatwrights 
Chute.    Work  began  August  12  and  was  completed  September  24. 

Repairs. — ^The  aggregate  length  of  revetment  on  the  Gasconade  divi- 
sion is  now  8.9  mileS}  and  all  in  excellent  condition.  Only  a  very  small 
amount  of  repair  work  has  been  necessary. 

DIKE  WOBK. 

Two  entirely  new  dikes  were  built  in  this  division^  viz,  XI  A  and 
XI B,  their  purpose  being  to  fair  up  the  middle  section  of  Ghamois  Bend. 

Dike  XI  A. — Work  on  this  dike  was  begun  June  14  and  completed 
June  27.  The  structure  is  240  feet  long.  The  first  four  bents  are  2row 
and  the  others  d-row  work. 

Dike  XI B. — Work  began  June  11,  and  was  nearly  completed  when, 
on  the  night  of  June  24,  a  severe  storm  partially  destroyed  the  dike. 
This  was  followed  by  a  sudden  rise  of  the  river,  which  suspended  oper- 
ations on  June  28. 

Dike  XXXIL — ^Work  had  been  commenced  on  this  dike  early  in  the 
spring,  but  had  been  suspended  on  account  of  high  water.  It  was 
resumed  on  the  10th  of  August  and  completed  on  the  26th  of  the  same 
month. 

Dike  XXXI V. — ^Work  on  this  dike  had  also  been  commenced  in  the 
spring,  but  was  suspended  on  account  of  high  water.  It  was  resumed 
October  6  and  completed  October  31. 

Dike  XXIII. — Work  was  begun  on  this  dike  on  October  5  and  com- 
pleted October  31. 

Dike  XV. — ^The  extension  of  this  dike  to  the  project  line  was  com- 
menced November  2  and  completed  December  6. 

DIKE  BEPAIB  AND  ALTERATION. 

Bepair  work  was  confined  to  three  dikes,  I  B,  I  A,  and  XX  A,  which 
had  received  injuries  from  the  floods  of  May,  1896.  The  new  work  on 
the  last-mentioned  dike  was  altered  from  the  original  plan  of  4-row 
work  into  2-row  in  the  outer  breach  and  to  3row  work  inshore;  that  on 
dikes  I B  and  I A  to  2-row  from  3-row,  as  originally  planned. 

BANK-HEAD. 

An  experimental  device  called  a  bank-head  was  built  at  the  foot  of 
Ohamois  Bend,  about  3,850  feet  below  the  lower  end  of  the  revetment 
It  is  intended,  by  means  of  the  bank-head,  to  firmly  hold  the  bank  at 
that  point,  and  it  is  expected  that  the  stretch  of  bank  between  it  and 
the  revetment  will  become  stable  after  a  certain  amount  of  recession, 
and  that,  these  conditions  having  obtained,  there  will  be  no  necessity 
for  revetting  this  stretch  of  bank,  as  originally  proposed. 

The  structure  was  practically  completed  by  March  26.  Although  it 
was  subjected  to  a  very  severe  test  by  a  change  in  the  line  of  approach- 
ing flow,  due  to  other  influences  some  2  miles  up  river,  the  structure 
stood  well.  Its  influence  on  the  conditions  of  flow  was  in  close  accord 
with  expectations.  It  has  so  far  accomplished  the  object  for  which  it 
was  built,  in  that  the  3,850  feet  of  bank  above  has  not  receded  from 
erosion  beyond  a  certain  line^  and  the  original  bank  below  for  a  distance 
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of  ftboat  1,800  feet  has  been  protected.  The  cost  of  the  bank-head 
complete  was  $11,265.  The  5,000  linear  feet  of  continnoas  revetment 
which  it  has  replaced  would  have  cost  $35,000.  (See  report  of  Assistant 
Eogineer  S.  Waters  Fox,  Appendix  J.) 

REMOVAL  OP  OBSTRUOTIONB. 

The  sna^  boat  belonging  to  the  Oommission  began  the  work  of  remov- 
ing snags  at  the  month  of  the  Missouri  Biver  on  August  8.  It  pro- 
ceeded upstream  as  far  as  Lexington,  Mo.,  turning  back  from  there 
September  15  and  working  downstream  to  Jefferson  Oity. 

The  boat  was  taken  from  this  point  to  St.  Louis  on  an  inspection  trip 
September  21-25. 

The  boat  returned  to  the  Missouri  September  30  and  worked  upstream 
to  New  Frankfort,  Mo.,  turning  back  on  October  24  and  working  down- 
stream to  the  month,  where  she  arrived  November  6.  She  left  the  next 
day  for  her  winter  quarters  at  Paducah,  Ey. 

She  left  Paducah  March  8  and  came  to  St  Louis,  where  she  under- 
went some  repairs  and  waited  for  the  high  water  to  subside.  On  May 
13  she  resumed  snagging  in  the  Missouri  Biver  at  its  mouth  and  worked 
upstream  to  Lexington,  Mo.,  where  she  removed  the  wreck  of  the  ferry- 
boat Edgle.  She  turned  back  from  Lexington  June  17,  and  worked  down 
to  Ohamois,  where  she  was  laid  up  for  the  summer.  The  total  number 
of  snags  removed  during  the  year  was  1,203,  weighing  13,087  tons. 
There  were  316  trees  cut,  11  drift  piles,  and  289  dike  piles  removed, 
and  the  total  distance  run  was  2,258  miles. 

OSAGE  BIVEB. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1871,  con- 
sisted in  the  removal  of  obstructioiis  to  navigation,  such  as  snags  and 
leaning  timber,  in  deepening  the  channel  over  shoals  by  means  of  dredg- 
ing, and  in  the  construction  of  cross  and  wing  dams  to  concentrate  the 
water  over  the  shoal  places. 

The  original  estimated  cost  of  the  project  was  $230,000,  but  after- 
wards the  work  was  made  to  cover  more  ground  than  was  originally 
intended,  and  for  a  number  of  years  past  no  estimate  of  the  cost  of  the 
improvement  by  this  method  has  been  rendered  in  the  annual  reports. 
From  the  nature  of  the  project,  which  contemplates  only  temporary 
relief  from  year  to  year,  and  the  removal  of  obstructions  which  are  con- 
stantly forming  anew,  no  definite  time  can  be  fixed  for  its  completion, 
and  no  estimate  made  of  its  ultimate  cost.  The  improvement  must  be 
continuous,  and  the  annual  estimates  must  depend  upon  conditions  as 
they  arise. 

The  amount  expended  by  the  General  Government  under  this  project 
to  Jane  30, 1897,  is  $230,947.49,  of  which  sum  $2,754.39  was  expended 
daring  the  past  fiscal  year.  The  result  has  been  a  temporary  benefit 
to  navigation  along  the  river  for  a  distance  of  about  245  miles  above 
the  inoath. 

The  operations  of  the  season  began  August  17, 1896,  at  Osceola,  Mo., 
and  continued  downstream  to  the  mouth.  The  work  accomplished 
includes  the  removal  of  499  snags  and  661  drift  trees,  the  felling  of  294 
trees,  and  the  scraping  of  450  yards  of  gravel  from  a  bar  in  Eirkman 
Shoal.    The  total  distance  run  was  210  miles. 

The  construction  of  a  lock  and  dam  near  the  mouth  of  the  river  was 
auUiorized  by  the  river  and  harbor  act  of  September  19, 1890.  The 
estimated  cost  was  $200,000. 

Digitized  by  CjOOQIC 


3846   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  tJ.  8.  ARMT. 

The  approved  project  for  Lock  No.  1  contemplated  a  stmcttire  of 
stone  masonry,  the  interior  dimensions  being  276  feet  between  qaoins 
by  52  feet  wide.  As  stated  in  the  last  annual  report,  a  material  change 
in  the  original  plans  was  made  necessary  in  consequence  of  the  effect 
which  the  Missouri  Eiver  improvements  had  had  upon  the  stage  of 
water  in  the  lower  course  of  the  Osage.  No  satisfactory  adjustment 
of  the  contract  price  for  the  additional  work  having  been  found  possible, 
authority  was  obtained  for  terminating  the  contract  then  in  force  for 
the  construction  of  the  lock  and  for  the  purchase  of  the  contractor's 
plant  and  material.  The  contract  was  surrendered  and  the  transfer 
made  .on  the  last  day  of  the  fiscal  year  ending  June  30, 1896. 

Up  to  this  time  the  work  under  this  project  included  the  acquisition 
of  lands  and  construction  of  a  dwelling  and  office,  the  building  of  a 
cofferdam  and  the  excavation  of  the  interior  to  the  amount  of  17,000 
cubic  yards,  the  opening  of  a  quarry  in  the  bluff  back  of  the  lock,  and 
some  dredging  in  the  river  below  the  lock. 

The  above  change  in  the  original  plan  for  constructing  Lock  ISTo.  1 
was  so  important  that  it  was  thought  advisable  to  prepare  a  revised 
project  better  suited  to  the  new  conditions.  A  partial  project,  a>8 
revised,  was  approved  by  the  Chief  of  Engineers  November  23, 1896, 
and  the  complete  project  for  lock  and  dam  was  approved  June  29, 1897. 

Work  under  the  revised  project  was  begun  July  17  and  continued 
until  suspended  by  high  water  early  in  January,  1897.  Great  difficulty- 
was  encountered  in  making  the  necessary  excavation  inside  the  coffer- 
dam, owing  to  the  excessive  inflow  of  water,  but  the  work  was  finally 
accomplished,  and  the  driving  of  the  piles  for  the  foundation  was  com- 
pleted shortly  before  the  suspension  of  the  work. 

Gravel  was  dredged  from  the  bed  of  the  Osage  Biver  near  the  lock, 
and  Missouri  Biver  sand  from  the  Osage  Chute  in  quantities  sufficient 
for  the  entire  construction  of  the  lock  and  dam.  Oement,  timber,  iron, 
and  other  materials,  sufficient  for  the  construction  of  the  lock  have 
also  been  purchased,  and  most  of  them  have  been  delivered,  and  every- 
thing is  in  readiness  for  a  resumption  of  work  as  soon  as  the  high  water 
subsides  sufficiently.  Negotiations  are  in  progress  for  the  purchase  of 
additional  land  for  the  erection  of  buildings  at  the  site  of  the  lock. 

The  amount  expended  under  the  project  for  lock  and  dam  to  June  30, 
1897,  is  $112,947.78,  of  which  sum  $60,314.81  was  expended  during  the 
past  fiscal  year. 

For  the  details  of  the  work  see  reports  of  Captain  Chittenden  and 
Assistant  Engineers  Maltby  and  Seddon,  Appendixes  K,  M,  and  L. 

aASOONADB  BIVER. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1880,  con- 
sisted in  the  removal  of  snags  and  logs  from  the  channel  and  of  leaning 
timber  from  the  banks  of  the  river  where  necessary,  and  the  construc- 
tion of  wing  dams  and  training  walls  to  concentrate  the  flow  of  water 
ui)on  the  shoals  to  increase  the  depth  over  them. 

From  the  nature  of  the  project,  which  contemplates  only  temporary 
relief  from  year  to  year,  and  the  removal  of  obstructions  which  are  con- 
stantly forming  anew,  no  definite  time  can  be  fixed  for  its  completion, 
and  no  estimate  made  of  its  ultimate  cost.  The  improvement  must  be 
continuous,  and  the  annual  estimates  must  depend  upon  conditions  as 
they  arise. 

The  original  estimated  cost  of  the  project  was  $60,000,  and  the  prin- 
cipal work  contemplated  by  it  has  been  accomplished,  but  for  reasons 
just  stated  the  work  can  never  be  considered  completed. 

The  amount  expended    under   the  project   to   June  80,   1897,  is 
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$61,249.99^  of  which  Sam  94,653.44  was  expended  during  th6  past 
fiscal  year,  and  the  river  has  been  kept  reasonably  free  from  obstruc- 
tions for  a  distance  of  108  miles  above  the  mouth. 

The  work  of  the  past  season  began  about  the  middle  of  September, 
and  continued  until  the  middle  of  November.  It  consisted,  as  hereto- 
fore, mainly  in  the  removal  of  snags,  the  building  of  dikes,  and  in  sur- 
veys of  places  requiring  improvement.  Work  was  done  at  the  following 
points:  Bocks  Bar,  Woodpecker  Island,  and  Stake  Shoal. 

The  number  of  snags  removed  was 91 

OTerhanging  trees  cut 10 

Drift  trees  cut 20 

Roek  quarried cabic  yards..  1,077 

Dike  eonstructed linear  feet..  1,020 

For  details  of  work,  see  report  of  Mr.  L.  P.  Butler,  United  States 
assistant  engineer,  Appendix  N. 

GENEBAli  BEMABKS. 

The  progress  of  the  work  for  systematic  improvement  of  the  river 
by  continuous  work  by  reaches,  which  was  started  in  1891,  has  been 
seriously  interfered  with  during  the  pa«t  year  by  the  requirements  of 
the  river  and  harbor  act  of  June  3,  1896,  which  specified  numerous 
localities,  separated  by  many  miles,  where  work  was  to  be  done,  not- 
withstanding the  fact  that  the  amount  of  money  appropriated  was 
largely  reduced  from  that  of  previous  years.  In  order  to  carry  out 
the  work  indicated,  it  was  necessary  to  break  up  the  organization  of 
the  work  in  one  of  the  divisions  of  the  First  Eeach,  in  order  to  supply 
forces  and  plant  for  detached  works.  The  Osage  Division  was  seriously 
disorganized  for  this  reason,  and  the  work  that  was  done  in  that 
division  during  the  year  was  placed  under  the  direction  of  the  Gas- 
conade Division  engineer,  and  it  has  been  considered  necessary  for 
economical  reasons  to  discontinue  the  Osage  Division  altogether, 
merging  it  into  the  Gasconade  Division.  The  work  in  the  Gasconade 
Division  has  been  much  restricted. 

The  work  heretofore  done  upon  the  First  Beach  has  extended  from 
about  4  miles  above  Jefferson  City  to  the  Gasconade  River,  a  distance 
of  45  mfles,  the  whole  length  of  the  reach  to  the  mouth  of  the  river 
being  141  miles.  The  results  obtained  have  shown  beyond  any  ques- 
tion the  practicability  of  controlling  the  river,  holding  its  banks,  and 
giving  ample  channels  for  navigation,  but  the  cost  and  uncertainty  of 
permanence  of  the  work  and  slowness  of  progress  have  been  such  as 
to  discourage  the  public  and  the  National  Congress  in  the  effort  to 
improve  the  river  for  such  a  distance  as  would  give  promise  of  the 
building  up  of  its  commerce  and  the  benefiting  of  the  general  public 
to  a  degree  commensurate  with  the  cost  of  the  work.  The  effect  of 
this  is  plainly  visible  in  the  reduction  of  the  appropriations,  and  the 
yielding  to  demands  for  the  application  of  considerable  portions  of  the 
reduced  appropriations  to  detached  works  in  scattered  localities,  where 
the  interests  of  navigation  do  not  require  immediate  work,  and  where 
tbe  only  objects  to  be  attained  are  the  protection  of  local  private 
mterests. 

The  Commission  and  their  executive  ofScers  have,  during  the  past 
year,  given  much  study  and  effort  to  the  vital  question  of  reduction  of 
cost  of  work,  in  the  hope  that  it  might  be  so  reduced  as  to  make  that 
part  of  the  improvement  of  the  river  confided  to  the  Commission  such, 
in  cost,  efficiency,  and  rate  of  progress,  as  would  insure  early  and  suf- 
ficient benefit  to  the  general  public,  and  to  such  a  degree  as  to  com- 
mend the  improvement  as  being  wise  and  worthy  of  its  makin^.^j^ 
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It  is  believed  that  much  progress  has  been  made  toward  a  very  great 
decrease  in  the  cost  of  work  that  will  not  onl^  be  efficient  in  accom- 
plishing the  purposes  of  the  improvement,  bat  m  making  it  permanent. 
The  principal  work  on  the  river  consists  of  dikes  for  regulating  the 
width  and  directing  the  channels  and  work  for  protection  of  banks. 
Modifications  of  dike  constraction  and  new  jnethods  of  bank  protec- 
tion have  been  tried,  with  most  promising  resalts;  bat  it  is  yet  too 
early  in  the  progress  of  these  efforts  to  assert  with  perfect  confidence 
that  the  entire  work  of  improvement  can  be  made  at  a  very  great 
decrease  from  the  cost  of  methods  heretofore  used.  Unceasing  efforts 
will  be  pat  forth  to  accomplish  a  resalt  so  much  to  be  desired. 

For  some  of  the  details  concerning  these  efforts,  attention  is  invited 
to  the  appended  reports  of  Mr.  S.  H.  Yonge,  in  charge  of  Omaha  work, 
and  Mr.  S.  Waters  Fox,  in  charge  of  the  Gasconade  division,  Appendices 
F  and  J. 

For  commercial  statistics  see  report  of  Assistant  Engineer  A.  H. 
Blaisdell,  Appendix  G. 

BEOOHMENDATIONS  AND  ESTIMATE& 
MISBOT7BI  BIVEB. 

The  act  of  Jaly  13, 1892,  provided  for  continaoas  annual  appropria- 
tions for  the  river  for  a  period  of  four  years,  and  the  provisions  of  the 
three  succeeding  appropriation  acts  permitted  a  concentration  of  effort 
in  the  systematic  improvement  of  the  river  by  continuous  work.  The 
results  obtained  were  quite  remarkable  and  the  work  was  carried  on  in 
an  exceedingly  satisfactory  manner.  In  the  act  of  June  3, 1896,  while 
provision  was  made  for  four  years'  work,  the  amount  of  annual  appro- 
priations was  very  much  reduced  and  it  was  provided  that  considerable 
portions  of  the  appropriations  should  be  expended  on  scattered  locali- 
ties. The  result  of  the  latter  act  has  been  to  seriously  disarrange  the 
systematic  work,  and  the  small  amounts  of  the  appropriations  have 
made  it  impossible  to  keep  up  the  plant,  a  considerable  amount  of 
which  has  been  disposed  of  during  the  year,  having  become  unservice- 
able, and  not  replaced. 

It  is  earnestly  urged  that  when  it  may  be  deemed  proper  to  provide 
for  work  at  specified  localities  on  the  river  not  included  in  the  system- 
atic work  in  progress  separate  additional  appropriations  should  be 
made,  so  that  the  systematic  work  and  the  maintenance  of  plant  may 
not  be  left  unprovided  for  by  the  diversion  of  funds  to  other  purposes. 

In  the  last  annual  report  the  Oommission  stated  that  it  was  expected 
to  largely  reduce  the  cost  of  future  work  and  that  it  was  believed  that 
the  improvement  of  the  first  reach  could  be  completed  for  considerably 
less  than  the  amount  previously  estimated  in  the  preceding  annual 
report,  viz,  between  $3,000,000  and  $3,500,000.  There  has  been  a  reduc- 
tion in  the  cost  of  the  work,  and  it  is  believed  there  will  be  considerable 
iurther  reduction  in  the  future,  but  until  more  progress  has  been  made 
in  this  direction,  no  definite  reduction  of  estimate  is  deemed  advisable. 

Any  reduction  of  cost,  however,  must  necessarily  be  largely  dependent 
upon  appropriations  being  made  in  sufficiently  large  sums  to  warrant 
systematic  continuous  work. 

OSAGE  BIVEB. 

When  the  work  of  constructing  the  dam  is  commenced  it  is  of  the 
utmost  importance  that  it  be  completed  in  a  single  season.  To  permit 
the  annual  floods  for  five  or  six  months  to  pass  over  it  hi  a  partially 
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eompleted  state  would  cause  so  mncli  damage  as  to  increase  greatly  the 
€06t  of  the  work.  The  entire  sam  necessary  for  this  work  ought  to  be 
appropriated  at  ouce  or  authority  be  granted  to  contract  for  its  com- 
pletion. The  estimate  for  snagging  and  removal  of  other  obstructions 
is  the  same  as  in  the  last  annual  rex>ort. 

GASCONADE  BIYBB. 

The  estimates  for  work  under  the  existing  project  are  the  same  as  for 
last  year.  The  sum  actually  appropriated,  viz,  95,000,  has  been  found 
insafficient  to  accomplish  the  necessary  work  of  two  years. 

JEitmaiM  far  conHmuing  toarh$  of  improvement  for  theJUoal  year  ending  June  SO,  1899, 

ImpTOTing  MiBsonri  Biver  ttom  month  to  Sioux  City,  Iowa,  inolading 
offiee  and  trareling  expensee  and  salaries  of  Commission,  snrveyS; 
gsnges,  physical  data  and  publications,  operating  snag  boat,  and  sys- 

tenmtic  unprovement  of  first  reach $1,000,000 

ImproTing  Osage  River,  Mo. : 

For  completion  of  look  and  dam 146,000 

Snagging,  etc 4,000 

160,000 
^BproTing Gasconade  Rirer,  Mo.: 

Snagging,  etc 16,000 

Money  statements. 

DfPSOVINO  MISSOURI  RIVKR  FROM  MOUTH  TO  SIOUX  CITY,  IOWA. 

Jiil/1,1896,  balance  unexpended $399,249.49 

Heranded  on  account  of  overpayment 3.92 

Amoant  appropriated  by  sundry  civil  act  approved  June  4, 1897 300, 000. 00 

699,253.41 
JiM3Q,lS87,anionnt  expended  during  fiscal  year 311,126.69 

July  1,189?,  balance  unexpended 388^126.72 

Wyl,18BT,  outstanding  liabilities 22,829.78 

Wjl,18B7,balanee  available 365,296.94 

I^onnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899 ....: 1,000,000.00 
^(ibmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

nCPROYINO  OBAOE  RIVBR,  MISSOURI  AND  KAITSAS. 

Jnly  1,1896,  balance  unexpended $121,694.62 

J«»ft  30,1897,  amonnt  expended  during  fiscal  year 60, 314. 81 

Jnjy  1,1897,  balance  unexpended 61,379.81 

J^y  1,1897,  outstanding  liabilities $5,022.17 

•'^y  1, 1897,  amonnt  covered  by  uncompleted  contracts 14, 760. 00 

19,782.17 

J»Iy  1,1897,  balance  available 41,597.64 

^iiMmnt  (estimated)  required  for  completion  of  existing  project,  lock 

•nddam 146,000.00 

A^DOQDtthat  eanbe  profitably  expended  in  fiscal  year  ending  June  30, 

i««ktiiddam $146,000.00 

Snagging 4,000.00 

160,000.00 

HQlmittted  in  compliance  with  requirements  of  sections  2  of  river  and 

'   wbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897.  r^^^^T^ 
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IMPBOVINO  GASCONADE  BIVBR,  MI880UBI. 

July  1, 1896,  bftlanoe  unexpended $5,  157.40 

June  90, 1897;  amount  expended  during  fiscal  year 4,  653. 44 

July  1;  1897, balance  unexpended 503.96 

July  1, 1897,  outstanding  liabilities 30.00 

July  1,1897,  balance  available 473.96 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1899 15,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Respectfully  submitted. 

Amos  Stioknby, 
Lieutenant'Oolonel  of  Engineers^  U,  8.  A.j 

President  Missouri  River  Commission. 
Gabland  0.  Bboadhead. 
Thos.  H.  Handbuey, 
Major,  Corps  of  Engineers^  U.  8.  A. 
W.  H.  Hbube, 

Major  Engineers. 
0.  L.  Chaffee. 
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CoMcUdaied  statmMni,  July  5, 1884,  to  June  SO,  X897. 

mPROVIHG  MI680UBI  BIVBR  FROM  MOUTH  TO  SIOUX  CITT,  IOWA. 

Actof  Jiily5,  1884 $640,000.00 

AugttBtS,  1886 875,000.00 

Anguat  11, 1888 1,000,000.00 

Febraary22,  1890 75,000.00 

September  19, 1890 800,000.00 

Jnlyl3.  1892 600,000.00 

March  3,  1893 , 700,000.00 

AagnstlS,  1894 700,000.00 

lurch  2,  1896 710,000.00 

June  3, 1896 800,000.00 

June4,1897 300,000.00 

Total  speoifio  appropriations $6,200,000.00 

BalaDCw  from  former  appropriations : 

Act  of  Auffasi  2, 1882,  applied  to  works  above  Sionx 

City,  Iowa $4,000.00 

Snrvev  of  Miasoari  Bi ver  from  mouth  to  Fort  Benton  8, 8i4. 39 

Act  of  Angast  5,  1886,  applied  to  removing  obstruo- 

tioDS  firom  Miasonri  River 1,982.80 

Total  balances 14,827.19 

RteNvedfrom  salea  and  deposits 1,467.42 

Total 6,216,294.61 

IMFROVmO  08A0X  RIVBR,  MISSOURI  AND  KANSilS. 

ArtofAngn8tl7, 1894 $46,000.00 

ArtofJime3,1896 50,000.00 

Balascei  transferred  Jauaar^  15,  1895^  f^om  MaJ.  Chas. 
J.  Allen,  Corps  of  Engineers : 


Aetof  September  19, 1890 42,655.18 

ActofJafyl8,1892 43,866.44 

Total 182,021.62 

IirPROVINO  OABCOKADB  RIVXR,  MISSOURI. 

AetofAngnstn,  1894 $6,000.00 

Act  of  June  3, 1896 5,000.00 

Mluce  transferred  January  15,  1895,  from  Ms^j.  Chas. 
J.  Allen,  Corps  of  Engineers : 
AetofJulyl3, 1892 138.11 

Total 10,138.11 

^      Grand  total 6,408,464.34 

upended  to  Jnne  30,  1897 : 

For  unproving  Missouri  River $5,828,167.89 

For  improving  Osage  River 120,641.81 

For  improving  Gasconade  River 9, 634. 15 

Total 5,968,443.85 

Balanoe  Jnne  30, 1897 450, 010. 49 
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Li$t  of  civilian  omgineers  emploffed  on  work  of  river  amd  harbor  improvemenU  im  charge  of 
IftMOtirt  Eivw  CommMiUnn  from  July  1, 1896,  to  June  SO,  1897,  inolutive,  in  oonnaetian 
miik  improving  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa  (under  river  and 
harbor  acts  of  August  18,  1894,  March  2,  1895,  and  June  S,  1896):  improving  Oeage 
Biver,  Missouri  and  Kansas  {under  river  and  harbor  acts  August  17, 1894,  and  June  S, 
1896);  improving  Gasconade  Biver  {under  river  and  harbor  act  of  June  S,  1896), 


Name  and  residenoe. 


Where  employed. 


SamL  H.  Tonge,  Nebraska  City,  Nebr. 

S.  Waters  Fox,  Chamois,  Mo 

A.H.BlaisdeU.St.LoiiU,Mo 

Jas.  A.  Seddon,  St  Louis,  Mo • 

Theo.  Schoonmaker,  Osage  City,  Mo ... . 

F.B.Maltby,St  Louis. Mo 

O.H.B.  Tuner,  St.  Louis,  Mo 

SamL  F.  Creoelius,  81  Louis,  Mo , 

E.  J.  Thomas,  St  Louis,  Mo 

L.P.BnUer,StLouls,Mo 

Sd.  Jones,  Omaha,  Nebr 

W.  R.  De  Witt,  Gasconade,  Mo 

A.  H.  Weber,  Omaha,  Nebr 

B.  A.  Crawford.  Osage  City,  Mo 

a  W.  Benedict,  Osage  City,  Mo 

J.  Wm.  Link,  St.  Louis,  Mo 

W.  H.  Ropen  St.  Louis,  Mo 

J.  L.  Johnson,  St.  Louis,  Mo 

B. D.Williams. St.  Louis, Mo 

Louis  B.  Hopof  DenTerjdolo 

S.  Whiting,  Laramie,  wyo 


i First  reach.  Osage  Diyislon. 
Omaha  and   Council  BlniEs,   Omaha 
DiviBion. 
Atchison,  Omaha  Division. 
Nebraska  City,  Omaha  Division. 
First  reach,  Gasconade  Division. 
St  Louis,  Mo. 

Do. 
Osage  Biver,  oonstmotion  of  look  and 


St  Louis,  Mo. 

In  field,  a 
Do.  6 
rStIiOuis,Mo. 
llnfleld.a 

First  reach,  Gkusoonade  DiTisiOB. 

St  Louis,  Mo. 

In  field,  a 
Do.ft 
/St  Louis,  Mo. 
tin  field. » 

In  field.  Gasconade  Biver. 

St.  Louis,  Mo. 
(First  reach,  Osage  Division. 

Nebraska  City,  Nebr. 
First  reach.  Gasconade  Division. 
/Omaha,  Nebr. 
\Atchison,  Kans. 
/First  reach,  Osage  Division. 
\First  reach.  Gasconade  Division. 
/First  reach,  Osage  Division. 
\First  reach,  Gasconade  Division. 
In  field,  a 
Do.  a 
Do  a. 
St  Louis,  Mo. 
In  field. » 
Do.» 


a  On  survey,  Missouri  Biver. 

5  On  survey,  examinMUon  of  roservoir  sitae  in  Wyoming  and  Colorado. 

Abstract  of  proposals  opened  September  8, 1896,  for  furnishing  artioles  enumerated  below, 
in  accordance  with  letter  of  August  $4, 1896,  from  this  office. 


CEMENT.  NATUEAL  HYDBAULIC  (8.000  BARRELS). 

Ka 

Name  and  address 
of  bidder. 

Name  of  manufac- 
turer. 

Brand  or 
trade-mark. 

Approximate 
dSle  of  grind- 
ing. 

Guar- 
anteed 
number 

of 

pounds 

bibar- 

lel. 

Price 

bl^l 
deliv- 
eredat 
Osage 
City. 
Mo. 

Price 
per 
banrel 
deliv. 
eredat 
Lock 
No.l. 

1 

S 
S 

Thorn  tt,  Hunkins 
Lime  and  Cement 
Co.,    St.    Louis, 
Mo.  a 

W.   T.    Berthelet, 
MUwankee,Wis.& 

B.  Wallis   &  Co., 
Baltimore.  Md. 

Western  Cement 
Co. 

MUwaukee     Ce- 
mentCo. 

Cumberland  Hy- 
draulic Cement 
Manufacturing 
Co. 

Hulme  Star. 

Keystone... 

Hydraulic 
Cement. 

Within    90 
days    fh>m 
dateof  ship- 
ment. 

Fresh  at  the 
time     of 
shipment. 

One     week 
prior    to 
shipment. 

106 

S80 

$1.03 

LOl 
L70 

$1.11 

•  No  guarantee  with  proposal;  informal;  cement  to  be  tested  at  mills  by  Mead  ft  Shaw,  englneera, 
Louisville,  Ky. 
b  This  bid  acoepted,  suljiJect  to  inspection  and  acceptance  at  Milwankeek  Wis»  j 
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APPEin>IX  A. 

AiarUAL  RKPOBT  OF  MB.  F.  B.  MALThY,  ASSISTAm*  ENOIHBBB. 

St.  Louis,  ApHl  SO,  1897. 

Captain:  I  have  the  honor  to  yery  respectftilly  present  the  following  report  of 
sarreyB  made  under  my  direction  dnnng  the  summer  of  1896 : 

Verbal  instructions  received  from  you  were  to  make  the  special  surveys  ''at  or 
near  the  mouth  of  Little  Blue,  in  Jaokson  County,  Mo./'  ''  Miami.''  "  from  the  foot 
of  Bowling  Green  bend  to  the  head  of  Harrison's  Island,"  at  ''Rocneport"  and  ''St. 
Charles,"  as  mentioned  in  the  river  and  harbor  bill  of  June  3,  1896;  also  to  extend 
the  topographical  survey  of  the  Missouri  River  from  the  upper  limit  of  the  work 
already  completed,  as  far  as  possible,  and  keep  the  entire  expenditure  for  field  work 
within  $5,000. 

In  pursuance  of  the  above  instructions,  aparty  was  organized,  consisting  of  F.  B. 
Maltby,  chief  of  party,  O.  H.  B.  Turner,  E.  J.  Thomas,  S.  F.  Crecelius.  JT  William 
link,  and  W.  H.  Roper,  as  topographers,  J.  L.  Johnson,  levelman,  and  the  necessary 
Dvmber  of  recorders,  axmen,  boatmen,  cooks,  etc.,  the  entire  party  numbering 
thirty-seven  men. 

I  left  St.  Louis  August  17,  1896.  Work  was  begun  at  Dewitt,  Mo.,  August  22. 
The  work  was  completed,  party  discharged,  and  I  returned  to  St.  Louis  October  16, 

The  party  was  subsisted  and  quartered  on  board  the  U.  S.  steamer  Oolden  Gate, 
This  arrangement  proved  very  satisfEMstdry  and  very  much  simplified  the  matter  of 
moving  the  party  from  place  to  place.  The  entire  cost  of  running  the  steamer  was 
|867.9Tfor  the  two  months'  service.  Owing  to  the  short  time  the  boat  was  in  com- 
mission, the  cost  of  running  from  the  boat  yard  at  Gasconade  to  and  from  the 
locality  where  work  was  performed,  was  a  large  part  of  the  entire  operating 
expenses.    The  river  distance  covered  by  the  steamer  was  about  440  miles. 

In  accordance  with  written  instructions  from  Lieut.  Col.  Amos  Stickney,  Corps  of 
Engineers,  U.  S.  A.,  president  Missouri  River  Commission,  dated  September  29, 
1896,  special  surveys  as  enumerated  above  were  made  as  follows : 

AT  OB  NEAR  THB  MOUTH  OF  UTTLB  BLUB,  IN  JACKSON  COUNTY,  MO. 

The  survey  began  just  above  Blue  Mills  Landing  and  was  carried  about  3  miles 
Mow  Missouri  City,  a  river  distance  of  10  miles.  The  main  bank  lines  and  the 
ibore  lines  of  all  islands  and  bars  and  their  elevations  above  the  St  Louis  City 
diiectrix  were  located.  A  tracing  has  been  prepared  showing  the  result  of  this  sur- 
vey; sl§o  the  bank  lines  as  surveyed  in  1889:  also  the  amount  of  caving,  in  acres, 
fiom  1889  to  1896. 

AT  MIAMI. 

Tlds  was  within  the  Umite  of  the  regular  topographical  survey  of  the  season.  A 
trMin^  has  been  prepared  showing  the  result  of  this  survey  and  giving  the  topo- 

Kiphical  features  of  the  entire  river  valley  between  blufi*sand  from  Millers  Islanctto 
Witt.    This  tracing  also  shows  the  bank  lines  in  1890  and  the  amount  of  caving 
liom  1880  io  1896. 

nOX  THB  FOOT   OF   BOWLING   GRBBN   BBND   TO   THB  HBAD  OF  HARRISONS  ISLAND. 

The  main  bank  lines  and  shore  lines  of  islands  and  bars  between  the  above-men- 
tioned limits  were  loeated.  A  tracing  has  been  prepared  showing  these  lines;  also 
the  bank  lines  in  1890  and  1895,  and  also  tiie  amount  of  caving  from  1890  to  1896. 

ROCHBPORT. 

A  survey  was  made  of  the  right  bank  above  Rocheport  to  show  the  amount  of 
caring;  also  in  the  vicinity  of  Huntsdalefor  the  same  purpose.  A  tracing  of  the 
•arrey  of  1895  was  prepared  which  shows  this  survey;  also  the  bank  lines  of  1890; 
aho  the  amount  of  cavmg,  in  acres,  from  1890  to  1896. 

AT  ST.   CHARLBB. 

,  Surveys  were  made  in  the  vicinity  of  St.  Albans  and  opposite  Tavern  Rock ;  also 
is  Howards  Bend,  to  show  the  amount  of  caving.  Tracings  have  been  prepared, 
ihowing  the  topography  of  the  valley  in  these  localities  made  from  the  survey  of 
1^.  They  show  also  the  recent  surveys  and  the  bank  lines  in  1890 ;  also  the  amount 
•f  eaving,  in  acres,  from  1890  to  1896. 

The  topographical  survey  of  the  Missouri  River  and  its  adjacent  valley  was  begun 
«*  Dewitt,  Mo.,  at  tiie  upper  limit  of  the  work  of  1895  and  was  carried  upstream  to 
«Wotl^  miles  below  Lexington,  Mo.,  a  ehannel  distance  of  51i  miles. 

KKO  97 242  ^  T 
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The  methods  and  scope  of  the  work  were  the  same  as  fnUj  described  in  my  report 
pablished  in  the  annnal  reporfc  of  the  Missouri  River  Commission  for  1896. 

The  total  cost  of  the  field  work,  including  the  cost  of  operating  the  steamer 
Oolden  Gate,  was  $4,920.28.  Attached  hereto  is  a  tabulated  statement  giying  in 
detail  the  amount  of  the  various  kinds  of  work  performed,  cost,  etc.,  on  the  topo- 
graphical survey,  and  not  including  special  surveys.  There  is  also  attached  a  table 
showing  the  amount  of  caving,  in  acres,  as  referred  to  in  the  above  report  on  special 
surveys. 

On  completion  of  the  field  work  Messrs.  Turner,  Thomas,  and  Creoelias  were 
retained  in  the  office,  and  since  that  time  and  up  to  April  Ist,  when  Meesra.  Thomas 
and  Turner  were  furlou^hed,  have  been  engaged  in  mapping  the  results  of  the  sea- 
son's work  and  completing  the  maps  of  the  surveys  made  in  1895.  The  tppograph- 
ical  surveys  are  being  mapped  on  a  scale  of  1  inch  equals  1,000  feet,  and  on  chuts 
covering  various  lengths  of  river,  the  lower  end  of  No.  1  being  at  the  mouth  of 
the  river  and  the  upper  end  of  No.  12  being  at  Lexington,  the  upi>er  limit  of  this 
season's  work.  Of  these  maps,  the  first  nine  are  complete,  with  titles,  notes,  and 
authorities.  No.  10  is  about  complete,  with  the  exception  of  the  title.  Nos.  11  and 
12  are  prelected,  notes  platted  and  outlines  drawn  in  pencil,  and  the  inking  and  let- 
tering well  begun. 

In  addition  to  above  mapping,  the  results  of  the  special  surveys  have  all  been 
platted  and  tracings  made  showing  the  changes  in  bank  lines,  as  referred  to  in  report 
above.  The  usual  amount  of  miscellaneous  tracing  and  maps  has  been  made  and 
called  for. 

Very  respectfully,  your  obedient  servant, 
Capt.  Hiram  M.  Chittendek,  ^'  ^'  Maltby,  A$HBtant  ISngineer. 

Corp9  of  Engineers,  U.  8.  A.» 

Secretary  MUsourt  Bher  CammUtUm. 


Work  done  on  topographical  surveg  between  Dewitt,  Mo.,  and  Lexington,  Mo.,  eeaeonof 

1896. 

Secondary  triangulation  stations  occupied 6 

Tertiary  triangnlation  stations  occupied 13i 

Base  lines  measured 6 

Miles  of  stadia  line  run 457.3 

Miles  of  main  bank  located 95.5 

Miles  of  shore  line  located  (including  islands  and  bars) 142. 5 

Miles  of  bluff  line  located 52.5 

Miles  of  river  surveyed 51.5 

Square  miles  of  topopaphy  surveyed 187.8 

Number  of  stadia  points  located 17,571 

Section  comers  located 22 

Bench  marks  located 45 

Miles  of  levels  run 114 

Number  of  single  days  on  which  topography  was  taken 126^ 

Number  of  square  miles  of  topography  for  each  observer  per  working  day . .  1. 09 

Cost  of  field  work  per  square  mile  of  topography $30. 67 

Number  of  rations  served 1,948 

Cost  per  served  ration 10.531 

Amount  of  caving,  in  acres,  at  various  points  on  Missouri  River,  as  determined  by  special 

surveys  of  1896. 


Looality. 


Bftnk. 


Time  hi 
oaving. 


Acres. 


Opposite  Blae  Mffls  Landing 

Opposite  Atfaerton,  Ho 

Do 

Opposite  Hissoari  City 

Befiw  Missouri  City 

Thomas  Bend 

Opposite  Miami,  Ho 

SfiamiBend 

LitUe  Hissonri  Bend 

Above  Wilhoite  Bend 

WUhoiteBend 

Diana  Bend 

Opposite  Bocheport 

Tloinity  Hontsaale 

AugnstaBend 

apposite  Tavern  Book 
owardsBend 


Left.. 
Bight. 
Left.. 
Right. 
Left.. 
Left.. 
Left.. 
Bight. 
Left.. 
Bight. 
Left.. 
Right. 
Bight. 
Lelt.. 
Left.. 
Left.. 
Bight. 


7  yean. 
7yean., 
7  years. 
7  years. 
7  years., 
6  years. 
6  years. 
6  years. 
S  years., 
{years. 
Syears. 
S  years. 
S  years. 

5  years. 

6  years.. 
S  years.. 
S  years.. 


35 

lU 
143 
211 
lU 
236 
96 
120 
120 
210 
lU 
1» 
12 
74 
870 
22S 
270 
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APPE19DIX  6. 

aksuais  rbpobt  on  water  gauqss^  by  ▲.  h.  blaibdbll;  a6si8ta19t  enginxsr. 

Missouri  River  Commission, 

St.  LwiB,  Mo.,  June  SO,  1897. 
Captain  :  I  have  the  honor  to  sabmit  the  followinff  report  on  the  water  gauges 
maintained  by  the  Missoari  River  Commission  during  the  fiscal  year  ending  this  date. 
Permanent  flanges  have  been  maintained  at  twenty-two  stations  on  the  Missoari 
River  during  the  ^ear,  of  which  seventeen  were  wire  cable  gauges  on  bridges  and 
the  remainder  inclined  and  vertical  wooden  gauges  on  shore. 

On  Anguat  15. 1896,  a  wire  cable  gau^e  on  the  county  road  bridt^e  at  Townsend, 
Mont.,  2,504  miles  above  the  month,  which  had  been  established  and  maintained  by 
the  Commiasion  since  October  1, 1891,  was  transferred  to  the  engineer  officer  in  charge 
of  the  Miaeoori  River  above  the  sonthern  limits  of  Sioux  City,  Iowa. 

In  connection  with  the  rectification  works  on  the  first  reach  of  the  Missouri  River, 
three  temporary  gauges  have  been  maintained  throughout  the  year,  and  one  for 
three-fourths  of  we  year. 

The  gauges  were  UDUsnally  free  from  accidents.  The  only  radical  repair  required 
was  the  placing  of  a  new  shore  gauge  at  Waverly^  Mo.,  the  old  one  having  been 
crashed  by  ioe.  Some  few  of  the  cable  gauges  required  the  renewal  of  their  dupli- 
cate cords  and  weights,  a  matter  of  slight  expense. 

Only  one  complete  tonr  of  ganee  inspection  was  made  during  the  year,  viz,  Novem- 
ber 9-December  4.  Were  it  not  for  the  shore  gauges,  one  inspection  per  year  would 
be  snfiBcient  for  the  service,  but  in  order  to  secure  a  continuity  of  readings,  these 
gauges,  being  not  only  liable  to  injury  by  ice  and  drift  or  displacement  by  nrost,  are 
not  infrequently  deserted  by  the  channel,  and  sometimes  require  both  repair  and 
change  ot  location. 

The  gauge  observers  employed  by  the  Commission  have  by  their  long  terms  of 
service  become  exceedingly  expert  in  their  work,  and  are  able  to  maintain  their 
guages  in  face  of  obstacles  where  less  experienced  men  would  fail. 

The  ]>ilot-bulletin  service,  maintained  at  twelve  stations  below  Kansas  City,  was 
discontinued  November  30,  except  at  Kansas  City,  where,  at  the  request  of  local 
steamboat  men,  it  was  made  continuous  and  resumed  on  April  1 .  These  bulletins 
sxhibit  the  existing  stage,  reading  from  a  zero  to  5  feet  beluw  standard  low  water, ' 
and  correspond  closely  with  the  readings  of  the  Weather  Bureau  gauges. 

Abstracts  of  the  weekly  gauge  reports  have  been  mailed  two  days  after  the  close 
itl  each  week  to  the  field  parties,  current  hydrographs  have  been  kept  platted  to 
datey  and  the  corrected  hydrographs  of  the  previous  year  have  been  completed 
in  ink. 

Through  the  courtesy  of  the  engineer  officer  in  charge  of  the  Missouri  River 
between  Stubbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City,  the  records  of  the 
upper  river  gauges  have  been  made  available  for  use  by  the  Commission,  reports 
mm  two  of  which — Bismarck,  N.  Dak.,  and  Townsend,  Mont. — have  been  received 
weekly. 

On  the  Osage  River  four  permanent  gauges  have  been  maintained,  viz,  at  the 
Osage  Citv  Bridge,  site  of  Lock  No.  1,  and  at  22  and  60  miles  above  the  month, 
leepectiTely. 

Cm  the  Gasconade  River  one  permanent  gauge  has  been  continued,  located  30  miles 
above  the  mouth. 

Beyond  an  unusual  rise  in  the  river  of  from  9  to  14  feet  early  in  Januarv,  due  to 
heavy  rains,  principally  in  the  Osage  and  Gasconade  valleys,  the  only  marked  char- 
acteristics of  the  stages  for  the  fiscal  year  were  the  unusual  high  stages  prevailing 
during  the  month  of  April  of  from  1  to  2.5  feet  above  standard  high  water.  In  the 
great  flood  year  of  1881  the  April  stage,  which  was  the  maximum,  exceeded  that  of 
WS7  by  from  3  to  7  feet,  but  in  no  other  year  since  1872,  in  the  river  below  Kansas 
City  has  there  been  higher  water  during  the  month  of  April  than  in  1897. 
Very  respectfully,  yonr  obedient  servant, 

A.  H.  Blaisdell,  Auisiani  Engineer. 

Capk  H.  M.  CHrmiNDBN, 

Corpe  of  EngineerBf  U.  8.  A., 

Beoretary  MiezauH  Biver  C^misHsii. 
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Appendix  O. 

annual  report  on   cohmbrcial   statistics   bt  a.    h.  blaisdeli^  assistant 

engineer. 

report  on  commerce  of  missouri  river  during  calendar  year  1896. 

Office  Missouri  River  Commission, 

St,  LouUf  Mo.,  June  30,  1S97. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the  Mis- 
souri River  between  its  mouth  and  the  southern  limits  of  Sioux  City^  lowa^  during 
the  calendar  year  1896. 

Previous  to  1895,  when  the  Jurisdiction  of  the  Missouri  River  Commission  included 
the  port  of  Sioux  City,  some  commerce  belonging  to  that  port  was  included  in  the 
statements  returned  by  this  office,  but  footnotes  under  the  tables  herewith  give  the 
amount  of  such  trade. 

No  change  in  the  method  of  obtaining  the  amount  of  commerce  carried  on  baa 
been  made  from  that  adopted  in  previous  years. 

With  few  exceptions,  steamboat  men  and  others  who  carry  on  a  considerable 
amount  of  traffic  fill  out  with  commendable  promptnes-s  and  accuracy  the  blanks 
ftimished  them  and  state  in  great  detail  the  kinds  and  amount  of  freight  handled, 
and  points  between  which  the  shipments  are  made.  In  some  cases  the  use  of  the 
original  freight  books  is  extended  for  making  up  the  returns. 

Among  the  smaller  class  of  shippers  considerable  correspondence  usually  ensues, 
and  sometimes  personal  investigation,  before  their  returns  are  satisfactorily  ren- 
dered, and  some  of  Ihe  small  amounts  are  never  obtained. 

Each  water-gau^e  observer  reports  on  special  cards  all  steamboats,  barges,  rafbs, 
etc.,  which  psiss  his  station,  with  details  of  the  trade  as  far  as  he  can  ascertain 
them,  and  this  list  serves  as  a  check  on  the  accuracy  of  the  returns  made  by  the 
shipper. 

The  tables  showing  tonnage  and  measurements  of  steamers  engaged  in  the  trade 
are  compiled  from  their  inspection  papers  in  the  custom  house  at  which  they  are 
enrolled  or  licensed. 

Table  1,  giving  the  amount  of  freight  carried,  towed,  or  rafted  and  number  of 
passengers  carried  in  1896,  is  believed  to  be  a  close  approximation  to  the  actoal 
trade. 

Table  1. 


dSBS. 

Grain. 

Lire 
stock. 

Wood 

and 

lumber. 

Sand  and 
building 
materials. 

Miscel- 
laneous 
farm  prod- 
uce and 
general 
merchan- 
dise. 

Total. 

Mile-tons. 

Pas- 
sen- 
gers. 

LoDf -trwl*  pMkets 

Short-trade  packets  and 

Sand  and  wood  steamers 
and  barges 

Ton*. 
898.1 

10, 119. 3 

Tom. 
539.2 

3,907.9 

Tont. 
47.4 

11,284.4 

18L5 
8,147.6 

126.6 
67.6 

Tons, 
27 

14,218.6 

229,437 

Tons. 
1,656.4 

4,265.8 

Ton*. 
8,168.1 

52,796 

229.618.5 
3,147.6 

126.6 
67.6 

443,614.1 

1,064.568.1 

281  204.5 

No. 
376 

1,638 

Rafts 

45*395.2   

Mattress     brush      fur- 
nished and  towed  on- 
der  contract  for  United 
States  improvement  of 
Mississippi  River 

8,798 
1,061 

Mattraes     Wsh     for- 
nished  and  towed  un- 
der oontraot  for  United 
States  improTementof 
Missouri  River  above 
southern     limiU     of 
Sioux  Cltv.  Iowa 

— 

Total 

20,017.4 

4,447.1 

14,855 

243,682.6 

6,922.2  288,924.3 

1,889,630.9 

1,913 
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The  following  compaTatiye  table  glTOB  the  totals  for  the  different  claases  of  trade 
fiiriheserieB  of  years  1896-1892: 

Tablb  2. 


CImb. 

Total  number  of  tons  canted. 

18M. 

1896. 

1884. 

1883. 

1891. 

iMg-tndepMlretB t 

8,168.1 

62,796 
228,618.6 
8,147.6 

128.6 
67.5 

7,778.8 

46,449.6 

176,453.1 

2,988.6 

22,600 

8,621.6 

46,829.7 

96,572.8 

8,310.7 

19,310.9 

73,248.6 
146,827.9 
10, 678 

30,872.8 
110,440.1 

akort-tnd«  packets  «nd  miscellaneoas 

bMto fTT. 

SmmI  and  wood  steamer*  and  bargea 

Bafti ---. 

91.008.6 
4,906.9 

HaUraa  brash  fdrnlahed    and  towed 
sader  oontract  for  United  States  Im- 
jn«reB»atof  MiasfaaippiKirer 

Mattran  bniah  fanilahed  and  towed 
nderoontract  for  United  States  im- 
Fravement  of  Jiisaonii  Riyer  above 
smthani  Umita  of  Sioux  City,  Iowa. . . 

Total 

288,024.3 

266,166 

164,884.8 

210,965.8 

286,822.9 

Oasa. 

Mile-tona. 

1886. 

1886. 

1894. 

1893. 

1892. 

UBf-tndepacketa 

448,614 

1,064,568 
281,205 
46,396 

8,798 
1,051 

1,010.879 

965,636 
240,088 
76,656 

676,000 

l,04^626 

729,862 
166,346 
141,850 

4,098,147 

768,606 
235,998 
679,216 

8,112,180 

1,411,629 
387,668 
622,701 

Hrtinn  brash  fnmiahed  and  towed 
ndor  oontraot  for  United  Statea  im- 

,  mnrcment  of  Miaaiaaippi  River 

lutbtn  brush  famished  and  towed 
under  eontraet  for  United  States  im- 
pTDTement  of  Miaaonri  River  above 
mxahenx  limits  of  Sioux  City,  Iowa. . . 

Total 

1,839,631 

2,968,658 

2,073,584 

6,666,966 

8,373,972 

Claas. 

1896. 

1896. 

1884. 

1893. 

1892. 

I«g-tridepacketa 

375 
1,638 

1,176 
6,373 

8,150 
•  3,312 

3,700 
68,632 

4,450 

boats rr. 

0  41,823 

Total 

1,918 

6,648 

6,462 

12,232 

46,273 

alndodhig  1,000  excursion  passengers,  583  of  which  were  above  southern  limits  of  S&oux  CiAy,  Iowa. 
6  Ineliidiag  6,200  excursion  passengers.  ^ 

clsdoding  34,693  excursion  passengers. 

From  Table  2  it  is  seen  that  the  long-trade  packet  bnsinees  in  1896  was  less  than 
m  of  1896  by  oyer  one-half ,  while  the  other  items  of  the  river's  oommerce  show  a 
vight  increase  over  that  year. 

At  the  beginning  of  the  season  two  packets — the  Lihhie  Conger  and  the  BenUm — 
v«Q  engaged  in  the  long  trade^  extending  their  trips  as  high  np  as  Arrowrock,  221 
nules  above  the  month,  and  their  books  showed  a  fairly  prontable  and  an  increasing 
wnen.  Both  boats  had  made  six  trips,  bnt  nnfortunately  were  both  lying  at  the 
St  Louis  wharf  on  May  27,  1896,  the  date  of  the  disastrous  cyclone.  The  Conger 
*o5enA  a  total  loes^  while  the  Benton  was  badly  wrecked,  and,  not  being  repaired 
oiitU  late  in  the  season,  did  not  again  enter  the  trade* 

^he  decrease  in  mile-tons  is  dne  to  the  loss  of  these  steamers,  as  the  usual  nnm- 
htt  of  trips  made  by  these  boats  is  one  trip  per  week. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

Table  3  gives  the  number  and  total  registered  tonnage  of  steamboats  engaged 
^  tnde  on  the  Missouri  River  for  the  years  188&-1886. 
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Tablb  8. 


SnroUed  %t- 

1896. 

1895. 

1894. 

1893. 

No. 

Tona. 

No. 

Tona. 

No. 

Tons. 

No. 

Tons. 

Bt.  Louis,  Mo 

21 
7 
3 

1,970.05 

484.20 

47.60 

447.68 

21 
8 
8 

68 
2 

1,902.16 

600.03 

47.60 

M7.68 

448.86 

17 

7 

8 

«12 

1 

1, 446. 54 

562.03 

47.50 

866.72 

840.49 

90 

11 

8 

11 

8 
1 
1 

2.282.49 

2,932.41 

47.60 

KansM  City,  Mo 

SLJoBenb  Mo        

Omahft,  N6br ., tt 

OILN 

Sarlinffton,  Iowa 

460.84 

Cincinoati,  Ohio 

184.02 

Dabaon*.  Iowa 

6&3S 

La  CroaM,  Wla 

2 

869.45 

it'aAhviHe'Tenn                        

1 

1 

172.76 
188.69 

Book  Island,  111 

B^PftW,Minn.. 

1 

106.64 

Total 

89 

2,949.43 

46 

3,907.80 

42 

8,628.68 

49 

6.818.48 

Enrolled  at— 

1892. 

1891. 

1890. 

1889. 

No. 

Tona. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Bt.  Louis.  Mo 

24 
12 
3 

11 

1 
1 

1 

2,562.78 
2,980.08 
148.88 
913.29 
58.82 
368.31 
824.09 

19 

18 
6 
12 

2.504.81 

8,398.18 

265.41 

794.21 

18 
17 
5 
10 

1,840.61 

1,270.88 

277.62 

604.72 

16 

15 

6 

13 

1.81168 
1,626  26 

Sani»A«  (/Ity,  Mo  

St.  Joseph,  Mo 

277.62 

Omaha,  J^ebr 

1,829.85 

Dabuaae.  Iowa 

New  Orleans,  La 

Bt  Paul.  Minn 

LoniiiTllle,  Ky 

1 

1,130.34 

Total 

68 

7,844.76 

64 

6,962.06 

61 

6,023.62 

49 

5.Ne.39 

a  Five  of  these  did  not  go  below  soathern  limits  of  Sioax  City,  lowm. 
b  Six  of  these  did  not  go  below  southern  limits  of  Sioux  Citv,  Iowa. 
«  Ten  of  these  did  not  go  below  southern  limits  of  Sioux  City,  lowm. 

Four  gasoline  boats  on  the  river  carried  an  aggregate  of  6,411  tona  (58,980  milo- 
tons)  during  the  year. 

The  number  of  boats  passing  six  of  the  gange  stations  is  given  in  the  following 
table: 

Table  4. 


XiooaUty. 


Number  of 
steamers 


Up.      Down. 


Begistered  tonnage. 


Tip. 


Down. 


Bellefontaine  Bridge,  Mo , 

Coles  Creek,  Mo 

Jefferson  City,  Mo..* , 

BoonTille,Mo 

Lexington,  Mo 

Sioux  City,  Iowa,  Lower  Bridge 


19 
199 

61 
123 

12 
8 


22 
202 

50 
122 

11 
8 


4,836.97 
12, 650. 16 
7,386.21 
6.061.60 
873.21 
219.68 


4.001.7S 

7,848.1« 

6,00«.g 

817.85 

219.58 


Unreasonably  high  rates  of  insurance  on  the  river  have  been  continued  without 
change  since  1889. 
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Tablk  5. — LUi  of  steamers  plying  an  the  Missonn  River  and  tributaries  in  the  district  of 
New  Orleans,  enrolled  at  ike  port  of  St  Louis,  Mo,,  in  the  year  1896, 


Wborebiim. 


A.W.Ewiu^... 

▲smielMl 

BeotoD 

Slack  Diamoud. 
Commodore  .... 

^KSto 

Idiui 

Pawn 

Frederick 

GmcoDadc 

/.  W.  Spencer. . 
John  R.  Hugo. . 

Kiifllaher 

Iil>bto  Conger. . 

Mav  Bryan 

Mill  Boy 

PttHne 

Pwrtw. 

PliOak 

WOdirotod 

Htrry 


Osage  City,  Mo 

Uennann,  Mo 

PitUburg.Pa........ 

Portland,  Mo 

NewbaTon,  Mo 

Madison,  Ind 

BooQville,  Mo 

Hermann.  Mo 

Tuacambia,  Mo 

Hermann,  Mo 

Jefferson ville,  Ind... 

BranaTille,  Ind 

Gaaconade  Falla,  Mo. 

Dabnqne,  Iowa 

Jeffersonville,  Ind... 

Hermann,  Mo 

Louifl ville,  Ky 

Hermann,  Mo 

do 

RockIalaBd,IU 

Warsaw,  Mo 


Year. 


1878 
1889 
1875 
1885 

1890 
1879 
1887 
1880 
1883 
1891 
1882 
1870 
1895 
1878 
1875 
1893 
1890 
1894 
1888 
1894 
1895 


Date  of.  last 
inspection. 


M 

A 
A 
Ji 
Ji 
M 
Sc 
M 
M 
M 
M 
M 
St 

A 

N( 

Aj.r. 
FMk, 
Mhv 
M*r 
Julv 


Dimensions. 


! 


8,1896 
3,1898 
»,1896 
J0,1895 
[0, 1896 
7,1896 
to,  1896  , 
4,1896! 
6, 1896 
8,1896 
6. 1896  ' 
7,1896 
10,1896 
11,1896 
(0,1896 
.8, 1896 
:X),  1896 
18,1896 
8,1896 
9,1896 
10,1896 


FfL 


70 
197 

72.5 

97 

85.9 
102 

91.9 

96.4 
107.4 
131 
127 

74.6 
168 
115 

89.2 

95 

96.0 

95 

99.5 

47 


Fwt, 


16.6 

33 

14.4 

23.2 

21 

21.5 

19.1 

14.3 

23.9 

35 

20 

16.1 

29.5 

28 

18.8 

23.5 

21.4 

17.5 

20.  t 


Feet. 


2 

6 

2.3 

8.2 

8.3 

4.7 

3.4 

3 

3.6 

6 

3 

2.5 

4.5 

4.5 

2.8 

3.3 

3.5 

2.2 

4 


Total 
ton- 
nage. 


a4 

19.05 
394.08 
18.40 
86.45 
55.36 
80.35 
73 

82.51 
74.35 
188.50 
136.88 
27.08 
324.09 
97.40 
41.10 
60.35 
60.41 
43.15 
78.50 
a5 


Digitized  by 


Google 


3864    REPOirr  of  ths  chief  of  kvgihebbs,  u.  8.  abmy. 

Tablx  b.^lA9i  QftUamarw  plyimf  #■  tkt  Miammri  Rirer  mmd  trihmUrim  in  tk€  dUirici  of 
New  OrUmms,  emrvlUd  mt  the  jMprf  ^  A.  iMtt,  ifo^  n  l^fMr  ij^d^^— Continued. 


Boilen. 


s.    « 

ill 


of  aole  or 


Annie  DeU.... 


Benion 

Black  Diamond. 


Commodore. 
Bacle 


FAwn 

Frederick 

Gasconade..... 
J.  W.  Spencer. . 

JoilinB.Hago.. 
Kingllaher 


Libbie  Conger . 
May  Bryan 


MIUBoy. 

Peerleaa. 

Pauline.. 


Pin  Oak... 

Wildwood  . 

Hany .... 


I 
.'  Steel. 

.   Steel 

.    Inm.. 
.   Steel. 

.    Steel. 
.    Iron.. 

.   Steel.. 

.  Iron.. 

*.  Steel.. 

..  Steel.. 

.'  Sted.. 

.   Steel.. 

.'  Steel.. 
I 
Steel.. 
Iron.. 

Steel.. 

Steel.. 
Steel.. 

Steel.. 
Steel.. 

Steel.. 


ins 


123 


IMi      1» 


MiBsiasi]ypi  aad  tribotary 
riTvra. 


1875 


1890 
1872 


115 
180 


153 

100 


.do. 


•  1887  I    lU 

I 


1880 
1881 
1881 
1883 

1884 

1886 

1878 
1875 

1888 

1883 
1883 

1888 
1881 

1886 


110 
160 
180 
160 

180 

148 

166 
113 

110 

180 


116 
168 


140 


do 

MissooTi   and    tribatary 

river*.  | 

MiMiMJppi  and  tribatary  ! 

riTcra.  I 

*» 


M iMonri  Rirer,  10  nflea 
aboTo  and  below  Jeflte^ 
aooCity.Mo. 

liiaaiasippiand  tributary 
rivers. 


MiMonri  BiTor  between 
St.  Charles  and  10  miles 
abore  Hermann. 

Miaaiaaippl  and  tributary 
rivers. 

do 

.....do 


.do. 
.do. 


OaageBiver . 


C  C.  Tnmer,  Osace  Citr, 

Mo.  ^^ 

W.  L.  Heckmann,    Mount 

Sterling.  Mo. 
T.  R  Sims.  St.  Lonia,  Mo. 
L.  L.  Xonvbaom,  CarthnsOk 

Mo. 

D.  X.  Bnrraas,  Miami,  Mo. 
M T.Moore, Jefferson  City, 

Mo. 
C.  C.  Tnmer.  Ooase  City, 
MSL  -•  .r 

Chaa.  B.  AUe,  St  Charles, 

B.  M  Marahall,  Tnoeanabin, 

Mo. 
Hermann  Feiry  and  Pncket 

Co..  Hermann,  Mo. 
Cole  and  Callawav  Tmnspoc^ 

tation  Co.,  Jefferson  City, 

Mo. 
B.  M.  Marahall.  Tnacnmbint 

Mo. 
Wm.  L.  Heckmann,  Mount 

Sterling.  Mo. 

Waahington     Ferry      Co., 
Waahington,  Mo. 

Hermann  Ferry  and  Packet 

Co..  Hermann,  Mo. 
Do. 
James  Short.  St  Charles, 

Mo. 

E.  W.  WUd,  Hermann,  Mo. 
James  Short,  St  Charles, 

Mo. 
Henry  Kellar,  Warsaw,  Mo. 
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Tabu  6.— XitI  of  9Unm&r9  plying  <m  ik9  MisBouri  River  and  tributariM  in  ike  distriet  of 
Ntw  Orleans,  enrolled  at  the  port  of  Kaneae  City,  Mo.,  in  the  year  1896, 


Where  bum 


Yeer. 


Date  of  iMt 
inepectioD. 


Dimeniilons. 


I 


Toud 
ton- 
nage. 


AnieGMle..... 
Joseph  L.Steph< 

laoza 

Lole 

PiowBoy 

uS""^.::::: 


LeATenworth,  Eans, 
JeffersoDyiUe.  Ind. . . 

Arrow  ruck.  Ho 

Waverly,  Mo 

SioozClty,  Iowa... 
JeffenoDviUe,  Ind. . , 
Oeceola,Mo 


1879 
1887 
1885 
1896 
1884 
1887 
1880 


May  9,1896 
May  7,1896 
Deo.  22,1896 
Nov.  11. 1896 
May  7,1896 
May  8,1896 
June  9,1896 


Feet. 

127.5 
103 

83.3 

76.2 

70 

87 

80 


Feet. 

32 

29.4 

16.4 

18.9 

18 

25 

90.2 


Feet. 
4.5 
4.2 
8.6 
8.1 
8 

8.6 
8.1 


178.82 
86.95 
38.10 
35.29 
37.80 
64.19 
44.56 


Permit- 
ted to 
oanry. 


Paaaengera. 


Steer- 
age or 


Boginea. 


ITnm- 
ber. 


Diame- 
ter. 


Stroke. 


Boilers. 


Nnm- 


Length. 


Diam- 
eter. 


Flues  in  each 
boiler. 


Nam-    Diame- 
ber.        ter. 


AaaieCade 

J«Mph  L.  Stephana. 


Lob 

PtevBoT... 


10 


Inches. 
20| 
10 
7 
7 
8 
9 
10 


Feet, 

? 
? 

8 

1* 


Feet 
16 
16 
12 
12 
14 
18 
18| 


Inehse. 
42 
48 
40 
40 
40 
42 
42 


7 
a34 
a40 


a36 


Boilers. 


S5 

o  m 


2-3 

hi 


Idoenaed  to  mn  on— 


Name  and  address  of  sole  or 
managing  owner. 


AuieCade 

Joseph  L.  Stephens. 


PtowBoy., 
BoyLynds 

Uris 


Iron 

Steel.. 

Steel. 
Steel. 

Steel. 
Steel.. 

Steel. 


1870 

1887 

1801 
1806 

1880 
1887 


Lbe. 

119 


126 

150 
110 

160 
161 

120 


Missouri   Rtrer,  6  miles 

above  and  below  Evan- 
ses City. 
Missonri  River,  between 

Boonvllle  and  opposite 

shore. 
Mississippi  and  tributary 

rivers. 
Missoori  Blver,  80  miles 

above  and  below  Waver- 

ly,  Mo. 
Mississippi  and  tributary 

rivers. 
Missouri  River,  between 

Lexington  and  opposite 

shore. 
Osage  River 


William   A.  Cade,  Kansas 
City,  Mo. 

Mary  B.  Brent,  Boonvllle, 
Mo. 

Gustav     Moehle,     Arrow- 
rock,  Mo. 
J.  D.  Thomas,  Waverly,  Mo. 


D.  N.  Smith,  Boonvllle,  Mo. 

Lexington  Ferry,  Coal  and 
Transportation  Co.,  Lex- 
ington, Mo. 

M.  f.  Wright,  Osoeola,  Mo. 


aXnbii. 
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Tablb  l.^LUi  of  Bteamers  plying  on  iko  Missouri  Biver  and  tributaries,  in  ike  tUeirict  ^ 
New  Orleans,  enrolled  at  the  port  of  8t  Joseph,  Mo.,  in  the  year  1896, 


Where  Imlll. 


Year. 


Date  of  Ust 
inspeotioii. 


DimeDftione. 


I 


Total 
ton* 


Bee 

Harry  Lynda 
Prlnceaa < 


StJoaeph,  Mo 

Whitecfoad,  Kana. 
StJoeeph,  Mo 


1893 
1893 
1889 


Jane  11. 1890 
Apr.  8,1896 
June  11, 1898 


Feet, 
64 


Feet, 
18.5 
18 


FttL 
3.5 

8 


ie.42 

37.  «8 
a4 


Name. 


Bee 

Harry  Lynda 
Prinoeaa 


Paaeengera. 


Permit- 
ted to 
carry. 


Steer- 
age or 


Snginea. 


Nnm- 
ber. 


Diame- 
ter. 


Intku. 
8 

7 


Stroke. 


Fe^ 

1 


Boilera. 


Kun- 
ber. 


Length. 


FMt. 
IIH 

7 

8 


Diam- 
eter. 


34 
80 
24 


Plaee  in  eacli 
boilor. 


Nam- 
ber. 


628 

1 
613 
620 


I>Um- 
eter. 


XficAea. 
3 

12 

S 


Name. 


Harry  Lynda 
Prinoeaa 


Boilera. 


A 


Steel. 
Steel. 

Iron. 


1887 
1896 

1891 


Lbt. 
112 


160 


125 


Licenaed  to  mn  c 


Miaaliaippi  and  tribntary 

rivera. 
Miaaonri  River,  10  milea 

aboTo  and  below  White- 

oloud. 
Mlaaiaaippi  and  tribntary 

riyera. 


Name  and  addreaa  of  sole  < 
managing  owner. 


H.  W.  Dunn,  St.  Joseph,  Mo. 
J-^  I'ynda,  Whltedood, 

W.  B.  Jamlaon,  St.  Joseph, 
Mo. 


aBatimatad. 


6Tiibea. 
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Table  S.— XM  of  Heamen  plying  on  ike  AlUsauH  Biver  and  tr»utarU$,  in  i\e  dUtriei 
of  New  Orleane,  enrolled  at  the  part  of  Onaha,  Nebr,,  in  the  year  1896. 


Where  built. 


Tear. 


DftteoflMi 

inepeotion. 


Dimeneions. 


i 

3 


Total 

tOD- 

luige. 


GipltoUBatt 

Onfaliaa 

•VI W     Xjt^    A^  B  .  •  a  •  *  • 

Little  Maoda 

lUry  K  Bennetta 

ICADdiahaa 

teBenliro.2 

YintStilUsgB 


Montrose,  Iow» 

Sioux  City,  Iowa 

ChamberlaLn,  S.  Dak. 

Sioux  City,  Iowa 

CoTinf^n,  Nebr 

Canton,  S.  Dak 

TieviUe,  Iowa 

Montxoae,  111 


1886 
1882 
1884 


1893 
1879 
1881 


June  15, 1898 

do 

June  18, 1896 
June  17, 1896 
Jane  16. 1886 

do 

June  18, 1896 
June  16. 1896 


F9H, 

83.7 
110 

60 

92 

66 


Fe9t. 

23.3 

26.2 

14 

20 

14 


Ftt 
3.8 
8.7 
2.6 
3.4 
2.6 


44 

131 


12 
81.6 


2 
4.8 


57.81 
90.06 
22.46 
58.66 
21.71 
68 
12.00 
177.47 


O^MoltBatt 

OMtaliaa 

'•iie,L.K.a 

little  Maoda.... 

lf«r7l.BenBetta 

MiBMbahaa 

Sti«i,Ko.2.]I... 

viatstaUngs.... 


12 


Pasaengert. 


Enginee. 


In. 
11 

10 

6 
lOi 

? 


Boilers. 


Fut 

20 

20 

16 
6 

22 


In. 
46 

42 

42 
40 
88 
24 
30 
42 


Flues  in  each 
boiler. 


Kum-     Diam- 
ber.       eter. 


10 
4 

2 
«52 


6 
«31 


Ineh9$. 
7 
6 
10 
2ft 


10 


Boilers. 


o  m 


Licensed  to  mn  on— 


Name  and  address  of  sole  c 
managing  owner. 


CipitolaBQtt.... 

OHUUas 

J«deL.K,a 

Uttb  Hands.... 

^KBennett 

sa 

I  Ho.  2 

^iatStfflings.... 


Steel.. 
Steel- 
Steel.. 
Steel.. 

Steel.. 
Steel.. 
Iron.. 
Iron.. 


1886 
1802 
1888 
1880 

1891 
1894 
1877 
1878 


Lb». 
120 

160 

120 

160 

177 
140 
110 
126 


Missonri  and   tribntary 

rivers. 
Mississippi  and  tributary 

rivers. 
Missouri  and    tributary 

rivers. 
Missonri  River,  between 

Niobrara  and  Fort  Ran- 

daU. 
Mississippi  and  tributary 

rivers. 
Floyd  and  Big  Sioux  rir- 

ers. 
Missouri    River  at  ferry 

crossings. 
Missouri  River,  36  miles 

above  and  below  Sioux 

City. 


R.  A.  Talbot,   Covington, 

Nebr. 
B.  &  Holmes,  Sioux  City, 

Iowa. 
Yankton  Bridge  and  Ferry 

Co..  Yankton,  S.  Dak. 
Josepb    Leacb,   Running 

Water,  a  Dak. 

R.  A.  Talbot,  Covington, 
Nebr. 

J.W.  Olarige,  Slonx  City, 
Iowa. 

Anderson  k,  Kilbanm.  De- 
catur. Nebr. 

SeUer  Bros..  Sioux  City, 
Iowa. 


•  Bid  not  leo  below  southern  limits  of  Sioux  City,  Iowa.  6  Estimated.  «  Tubes. 

Very  reapectfiillyy  yoar  obedient  servant, 

A.  H.  Blaisdbll,  A99iitant  Engineer, 

Ctpt  H.  M.  CHnTBlTDBN, 

Cerpe  of  Engineers,  U.S.A., 

Seoretary  Mieeomri  Bveer  Cowmieeie'n. 
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BSPOBT  OM  OOMMBBCB  OT  OSAGB  RIVXR  DUBING  CAUBMDAR  TBAR  1886. 

Offigb  Missouri  Rivbr  CoHirissiONy 

St.  L(mU,  June  SO,  IS97. 

Bib  :  I  have  the  honor  to  sabmit  the  following  report  on  the  commerGe  of  the  Osage 
River  during  the  cftlendar  year  1896: 

The  same  methods  as  are  referred  to  for  the  Miasonii  River  were  employed  in 
obtaining  the  etatistics. 

The  extreme  and  onseaaonable  flood  which  occurred  in  the  valley  of  the  river  in 
December,  1895,  diminished  the  amount  of  the  lumber  trade  for  1896,  but  still  a  com- 
paratively large  amount  was  raffced  out. 

The  larger  part  of  the  steamboat  trade  was  performed  by  the  steamer  Frederiek^ 
she  being  engaged  solely  on  the  Osage  River.  She  made  fourteen  trips  to  Tuscam- 
bia,  60  miles  above  the  month,  once  going  as  far  as  Linn  Creek,  109  miles ;  in  all  she 
made  eighty-one  trips. 

The  following  table,  giving  the  amount  of  freight  carried,  towed,  and  rafted,  is  a 
near  approximation  oi  the  lw6  commerce : 


Tablb  1. 


i 

•g 

a 

COaaa. 

1 

I 

1 

1 

1 

1 

-«S 
to 

a 

I 

1 

1 

i 

1 

i 

1 

Pftokett  and  miacel- 

Tont. 

Tont, 

Tbnt. 

Ton*. 

Tom, 

Ton$. 

Tnu. 

Tont. 

Tont. 

Tont. 

3,187.8 

1,180.8 

879.8 

391.3 

102 

t5.» 

180.5 

885.8  0,823.4 

299.215 

Bafta 

1,750 

87,720.2 



39,470.28,293.000 



Total 

8,197.3 

1.180.8 

2.029  8 

37,720.2 

891.8      102!    OS  0 

130.6 

805.8^ft  ^as  a  a  nse^  97S 

The  following  table  gives  the  totals,  in  tons,  of  the  different  classes  of  freight  car- 
ried for  the  ser&s  of  years  1896-1890 : 

Tablb  2. 


Artiolea. 

1890. 

1895. 

1894. 

1898. 

1892. 

1891. 

1890. 

Hay,  tp^i*t  etc t-.,..*.t..t.*....t.,. 

8,197.8 

1,130.8 

40,350 

102 

95.9 

895.8 

130.5 

391.8 

8,203 

920 

42,430 

83* 

780 
122 

8,001 
847 
27,209 
118 
09 
1,010 
130 

8,081 

144 

17, 916 

1,647 

410 

10,026 

4,086 

426 

19,640 

2.068 

Live  Stock 

200 

Lumber,  logs,  wood,  and  railroad  tiea 

Sand  and  irravel 

22,800 

sS..™T^::"::;:;:::^.^:  :::^::^ 

80 
708 
135 

28 
237 
80 

29 
266 
07 

28 

Pann  machinery  and  general  mereliandiae 
Piodnoe 

fTT 
6 

it^fiiiing  mi^t^iiala 

Total 

48,298.0 

47.644 

32,511 

22,058 

12,929 

24,458. 

26.083 

Table  3  gives  the  comparative  commerce  expressed  in  mile-tons  for  the  three  years 
1896-1894,  this  data  having  been  secured  only  since  the  river  has  been  in  charge  of 
the  Missouri  River  Commiwion. 

Table  3. 


Claaa. 


1896. 


1896. 


1894. 


Packeta  and  miaoellaneoiM  boata 
BafU 

Total 


289,816 
8,298.000 


107,674 
8,247,507 


8,622,275 


8,446,081 


211,  S 
2,219,000 


2.480.969 


The  steamers  engaged  on  the  river  during  1896  were  as  follows :  Annie  Dell,  Oaseon' 
ode,  Kingfiekerf  MUl  Bay,  and  PeerleaSf  the  custom-house  measurements  of  which  aie 


given  under  the  heading  of  the  Missouri  River. 
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Betides  theee  steftm  yeMeUiy  barg^  vropell«d  by  mannal  labor,  aod  the  gasoline 
boat  Berwumm  carried  248  tone  of  mieeeilaDOoas  freight  dnxiiig  the  year. 
Very  respectfully,  your  obedient  serrant, 

A.  H.  Blaisdxll,  Anistant  Enffineer, 
CaptH.  M.  Chitthndeit, 

Corp9  qf  JSn^ineoTB,  TJ.8,A.^ 

SforeUtrjf  Mi99ouri  Biver  Cammi»9%on* 


bepobt  on  commbrce  of  gasconade  river  during  calendar  tsar  1896. 

Office  Missouri  Biver  Commission, 

8t,  Louis,  June  SO,  1897. 

Six:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the  Gas- 
eonade  Biyer  dnrlng  the  calendar  year  1896 : 

The  same  method  of  obtaining  the  statistics  was  followed  as  are  referred  to  under 
the  heading  of  Missorori  Biver  commerce. 

The  steamboat  trade  was  principally  performed  by  the  boats  of  the  Hermann 
ferry  and  Packet  Company  and  by  the  steamer  Kingfither. 

The  latter  made  eisht  trips  as  high  up  as  Vienna,  78  miles,  but  the  larger  amount 
ef  the  trade  was  performed  over  an  averaf  e  distance  of  34  miles  above  the  mouth. 

Most  of  the  lumber  came  from  the  Big  Piney  Creek,  122  miles,  and  the  railroad  ties 
were  rafted  fh>m  an  average  distance  or  82  miles. 

The  following  table  gives  a  close  approximation  to  the  amount  of  the  1896  com- 
mefte  of  the  river,  although  in  a  few  cases  parties  who  are  reported  as  having  carried 
on  s  small  amount  of  river  business  failed  to  respond  to  letters  of  inquiry : 

Tauu  1. 


I 


I 

I 


Hi 

8  **^ 

Ell 


Ptekrtiandmiaoel- 
SafU.. 
Total. 


Torn. 
2,650.9 


Tons. 
843.8 


Ton*. 

286.6 

1,666.5 


Tont. 


60,822.1 


Tont. 
4,500 


Tont.  Ton*. 
416  ,187. 9 


Ton*. 
1.03L3 


Ton*. 

9,915 

62, 478. 6 


212,398 
8.839,483 


2,65a9 


848.3 


1,942.1  '60,822.1  4,500      416  J187.9 


1,031.3 


72,393.6 


4,061,881 


The  following  table  gives  the  totals,  in  tons,  for  the  different  classes  of  freight 
daring  the  series  of  years  1896-1890 : 

Table  2. 


Artkdes. 

1896. 

1895. 

1894. 

1890. 

1898. 

180L 

1800. 

Hit  mill,  flte 

2,650.9 

848.3 

62.764.2 

4.500 
416 
187.9 

1,08L8 

4,496 

1,366 

64,986 

8.600 

328 

191 

1,789 

4,798 

1,076 

89,086 

8,100 

128 

136 

1,416 
440 

8.773 

741 

62,020 

5,471 

739 

69,721 

6.135 

957 

77,195 

5.118 

liTe  ttoek 

766 

Laaber,  loga,  wood,  and  railroad  ties.. 

^ld   UMI   n«Tft1 .--.-r T,T.»r 

86,340 

WN  HID  KT«TCI1 

329 
196 

946 
470 

281 
182 

1,686 
1.200 

602 
527 

2,868 
2,775 

482 

Pndwe 

810 

fn  mmehhway  and  general  merchan- 

2,269 

Bwi^::::;::::::::;:::::::::::::::::: 

1,710 

l^rtal 

72,393.6 

76.706 

105.225 

68,475 

79,280 

91,049 

97,013 

T^ble  3  gives  the  com]>arative  commerce  expressed  in  mile-tons  for  the  three  years 
18B$-1S94,  this  data  having  been  secured  only  since  the  river  has  been  in  oharge  of 
^  Missouri  Biver  Commission. 

Table  3. 


Claaa. 


1806. 


1895. 


1894. 


Hehali  and  Bifloenaiieoiis 
!■&• 

ToaA 


212,898 
8,889.488 


263,554 
2.941,509 


861,292 
4,169,429 


4,051,881 


8,206,063      4,580.721 


-y 


S 


fe 
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The  Bteam  Tassels  engaged  in  commerce  on  tiie  river  during  1S86  were  only  five  in 
number,  viz^  Frederick,  Sdna,  Urie,  A.  W,  Swing ,  and  Harry,  the  official  measure- 
ments  of  which  are  given  in  the  report  on  the  commerce  of  Missoari  River. 

The  gasoline  boat  G.  X.  QeUter,  of  abont  46  tons,  did  a  small  amoont  of  tlie  packet 
trade. 

Very  respeotfiilly,  your  obedient  servant, 

A.  H.  BuosDSLi,  AsHgtoMt  Engineer, 

Capt.  H.  M.  CHnTKNDENy 

Cerpe  of  Engineers,  U.  8.  A,, 

Secretary  MisBpnri  River  Commiseion. 


Appendix  D. 

BBPOBT  ON  BTEAUBOAT  WRB0K8  ON  MISSOURI  RIVBB  BT  GAFT.  H.  M.   CHnXBinXM, 

CORPS  OF  BNGINEER8. 

BfissouRX  RiVBR  CoBoassiON,  Offick  of  the  Secrbtart, 

8t.  L&uie,  Mo.,  June  30^  18S7. 

iCoLOinsL:  I  have  the  honor  to  transmit  herewith  for  incorporation  in  the  Annual 
Report  a  list  of  steamboat  wrecks  which  have  occnrred  on  tne  Missouri  Kiver  from 
the  opening  of  steamboat  navigation  to  the  present  time.  The  preparation  of  tlua 
list,  which  received  yonr  verbal  approval  before  it  was  beffun.  nas  entailed  mnch 
more  labor  than  was  at  first  expected.  The  number  of  wredcs  has  been  found  to  be 
greater  than  anticipated,  and  tne  deficient  and  conflicting  data  in  many  cases  have 
involved  considerable  research  to  get  at  the  correct  facts. 

In  collecting  this  information  a  working  list  was  first  prepared  by  the  aid  of  Capt. 
Joseph  La  Barge,  probably  the  oldest  living  pilot  on  the  Missonri  River,  with  over 
six^  years'  active  experience,  and  Capt.  £.  H.  McFarland  of  the  snag  boat  Charlee 
22.  Snier,  This  list  was  then  mailed  to  all  surviving  MlMouri  River  pilots  whose 
length  of  service  was  such  as  to  give  them  some  historical  knowledge  of  the  river, 
with  a  request  for  information  under  certain  specified  heads.  This  correspondence 
resulted  in  ten  replies,  more  or  less  complete,  from  Capts.  J.  B.  Clarke,  Joseph  Feoto, 
£.  H.  Gould,  John  P.  Kaiser,  William  G.  Lingo,  Grant  Marsh,  W.R.Mas6ie,  Junes 
O'Neal,  W.  H.  Sims,  and  George  W.  Vaughan. 

The  information  in  these  several  communications  was  collated  on  memoraodum 
cards,  one  to  each  wreck,  so  as  to  brine  all  the  data  pertaining  to  each  case  into  one 
group.  From  these  cards  the  condensed  descripti ons  have  been  prepued.  Acknowl- 
edgments are  due  to  those  who  have  responded  to  the  requests  sent  out  as  above 
described,  and  particular^  to  Capts.  Joseph  La  Barge  and  William  G.  Lingo.  The 
long  acquaintance  of  the  former  with  Missouri  River  navigation  has  snpplfed  much 
information  which  would  otherwise  have  been  lost.  Captain  Lingo  has  rendered 
valuable  assistance  by  searching  the  records  of  old  St.  Louis  newspapers,  the  lists 
of  steamboat  disasters  at  the  St.  Louis  Merchants'  Exchange,  and  such  publications 
relating  to  the  subject  as  oould  be  found  in  the  city  libraries. 

The  flst  thus  compiled  is  believed  to  be  very  nearly  correct.  Its  publication  may 
elicit  a  few  errors,  and  possibl;^  some  additions,  and  it  may  be  desirable  to  revise  it 
at  a  later  period.  Such  revision,  however,  can  elTect  only  minor  details,  for  in 
essential  features  the  Ust,  in  its  present  form,  may  be  considered  complete. 


AKALY8IS  OF  UST. 


The  total  number  of  wrecks  embraced  in  the  list  is  296/  distributed  aooordinir  to 


cause  of  wreck  as  follows : 


CsoM  of  wreck. 


Bnafs 

Flw 

loe 

RookB 

BridcM , 

Sxpiosion  of  boiler 

Sand  ban  and  fklliD|[  riyer 
Baa  into  the  bank 


Number 
of  boats 
wrecked. 


193 
26 
26 
11 
10 
« 
4 
1 


Cauae  of  wreck. 


Storm  and  wind 

;  CoUislona 

I  Overloading 

Swamping  in  violent  eddy . 

Unknown  


Totol. 


Komber 
ofboate 
wrecked. 


% 

1 

1 

1 

14 


296 


*  This  includes  6  boats  wrecked  twice  and  finally  lost.  1  boat  wrecked  three  times 
and  finally  lost,  12  boats  wrecked  once  and  saved,  and  1  boat  wrecked  twice  and 
saved.    This  reduces  the  actual  number  of  boats  lost  to  273.        r^  \ 
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From  the  above  table  it  is  seen  that  the  great  menace  to  the  safety  of  navigation 
OQ  the  Misaonri  River  has  heretofore  been  the  snags  and  rocks  whidi  aboand  in  its 
bed,  the  total  nnmber  of  disasters  from  these  two  causes  being  204.  This  fact  falJy 
jnstifiee  the  maintenance  of  the  elaborate  plant  now  employed  in  clearing  the  lower 
liver  of  these  obstmctions.  The  active  service  of  the  snag  boat  may  be  said  to 
have  removed  largely  the  dangers  to  steamboat  navigation  from  snags,  and  onght 
to  bave  a  favorable  influence  on  the  insurance  rates  for  Missonri  River  boats. 

The  next  most  important  cause  of  wrecks  has  been  fire.  In  the  majority  of 
instaBoee  disasters  from  this  cause  have  been  due  to  sheer  carelessness,  as  in  the  cases 
of  the  Bmite  and  Chippewa.  The  carrying  of  candles  into  the  hold,  the  overturning  of 
lil^ts,  and  other  similar  negligences,  explain  manv  of  these  disasters.  Danger  from 
thia  source  is  now  ^reatlv  diminished  by  the  use  of  electricity,  which  obviatM  almost 
entirely  the  necessity  of  carrying  lights. 

loe  has  also  been  one  of  the  principal  causes  of  steamboat  wrecks,  and  this  danger 
can  not  be  said  to  have  diminished  in  recent  years.  Owing  to  the  decline  of  steam- 
boat navigation,  suitable  ways  for  hauling  out  boats  have  fallen  into  decay  more 
rapidly  than  they  have  been  repaired  or  replaced  by  new  ones;  and  no  ice  harbors 
to  speak  of  have  been  constructed  on  the  river. 

Accidents  from  steamboat  explosions  were  very  common,  and  of  appalling  fatalitv, 
ia  the  earlv  history  of  steamboat  navigation.  In  Lloyds'  Steamboat  Disasters,  pub- 
lished in  1856,  out  of  a  total  of  213  wrecks  given,  124  were  from  this  cause,  and  of 
the  2,036  livee  lost,  the  greater  part  were  on  boats  so  wrecked.  This  record  is  prob- 
ably not  to  be  relied  upon  strictly,  for  the  sensational  tenor  of  the  work  indicates 
that  eepecial  attention  was  devoted  to  the  more  terrible  disasters,  and  other  early 
records  do  not  corroborate  its  statements.  But,  after  making  due  allowance  for 
exaggeration,  it  is  nevertheless  true  that  in  the  early  steamboating  days  boiler  explo- 
aiooa  were  both  frequent  and  terribly  destructive  of  life  and  property.  The  improve- 
meote  in  the  material  and  construction  of  boilers,  the  better  arrangement  for 
•applying  feed  water,  the  application  of  various  safety  appliances,  and,  above  all, 
the  enforcement  of  Qovemment  laws  and  regulations  which  provide  for  the  inspec- 
tion and  teste  of  materiiQs  and  workmanship  in  marine  boilers  during  constraction, 
for  annual  inspection  of  the  vessel  after  it  is  built,  and  for  the  licensing  of  the  chief 
officers  in  the  marine  service,  have  largely  removed  this  cause  of  steamboat 
disasters. 

The  other  oausea  of  wrecks,  except  bridges,  are  mostly  accidental  and  require  no 
comment. 

The  only  danger  to  navigation  on  the  river  which  has  increased  in  recent  years  is 
the  bridipM  which  span  the  stream.  It  is  probably  true  that  at  present  these  bridges 
are  more  dreaded  by  the  pilot  than  all  other  obstructions  put  together.  This  unfa- 
vorable condition  arises  from  two  causes:  (1)  iqjudicious  location  of  the  bridges 
in  some  Instances;  and  (2),  in  all,  the  ever-changing  character  of  the  channel  of  the 
river.  With  a  good  navigable  depth  and  satisfactory  approaches  one  year,  there  is 
no  assnrance  that  they  wm  be  there  one  or  two  years  later.  The  channel  may  shift, 
and  has  done  so.  from  a  draw  to  a  fixed  span,  thus  cutting  off  the  passage  entirely. 
It  would  seem  tnat  a  judicious  improvement  of  the  navigation  of  the  Missouri  River 
should  reqaire  the  permanent  and  fixed  control  of  the  channel  of  the  stream  for  a 
sufficient  distance  above  and  below  every  bridge  to  allow  of  a  safe  approach  for 
vessels. 

A  list  of  bridges  over  the  Missouri  River  from  the  month  to  the  bead  of  navigation, 
prspared  by  lu".  A.  H.  Blaisdell,  United  States  assistant  engineer,  with  some  com- 
ments and  snggestions  relating  thereto,  accompanies  this  report. 
Verj  respectfully,  your  obedient  servant, 

Hiram  M.  Chittenden, 
Captain  of  Engineers,  U.  8,  A,, 
Secretary  Miesouri  Biver  Commieeion. 
Lieut.  Col.  Amos  Sticksky, 

Carpe  of  Engineers,  U.  8,  A., 

Freeideni  Miaeouri  Eiver  CommisaUm. 
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Appendix  B» 

KKPORT  05    BRIDGK8  OYER    MISSOURI    RIYKR,  BY  A.  H.   BLAISDELL,  ASSISTANT 

bkoikbbr. 

Missouri  Riykr  Commission,  Offigb  of  the  Secretary, 

Si.  L<mi9,  Mo,,  June  16, 1897. 
Captaik:  I  have  the  honor  to  sabmit  herewith,  at  your  request,  a  list  of  bridges 
oYsr  the  Misaonri  River,  with  some  commeiite  upon  them  as  obstructions  to  naviga- 
taon. 

MISSOURI  RIYER  BRIDOBB. 

Any  bridge  built  over  a  river  with  its  piers  in  the  waterway  is  to  a  greater  or  less 
degree  an  oostmction  to  navig^ation. 

&  selecting  the  site  for  a  bri<]ge  crossing,  the  construction  company  is  guided  by 
considenition  of  economies  in  location,  approaches,  grades,  and  curvature,  but  little 
x^ard  being  paid  to  any  other  interests  than  their  own,  and  in  consequence  many 
of  the  Missouri  River  bridges  have  been  located  at  points  not  favorable  to  the  inter- 
ests of  navigation,  such,  for  instance,  as  the  foot  of  a  caving  bend,  or  in  a  very 
ehangeable  reach  of  the  river. 

Notwithstanding  the  clause  in  their  charters  "that  the  piers  of  the  bridge  shall 
be  built  parallel  with  the  current,"  in  an  alluvial  river  like  the  Missouri,  the  channel 
is  constantly  varying  on  account  of  caving  banks,  and  perhaps  on  no  bridse  over 
the  Missouri  River  has  the  current  for  any  length  of  time  maintained  itself  in  the 
precise  direction  it  occupied  at  the  time  the  bridge  plane  were  submitted  to  the 
Secretary  of  War  for  approval. 

There  are  a  number  of  instances  in  the  localities  of  Missouri  River  drawbridges 
where  the  steamboat  channel  has  entirely  left  the  drawspans  and  gone  under  one 
of  the  fixed  spans,  thus  making  the  bridge,  for  the  time  being,  the  head  of  navigation 
«f  the  river. 

lo  the  autumn  of  1886  for  over  two  months  the  United  States  towboat  Wm.  Stone 
eoold  not  pass  above  tiie  Kansas  City  Bridge,  and  in  1888  the  Atchison  Bridge  was 
impassable  from  the  same  cause  during  a  time  when  the  United  States  were  engaged 
in  improving  the  river  at  points  above ;  the  plant  for  which  had  to  be  passed  by 
hand  between  towboats  on  either  side  of  the  bridge. 

In  September,  1888,  the  Missouri  River  Commission  recommended  by  resolution 
''that  ah  bridges  over  the  Missouri  River  shall  be  high  bridges  with  continuous  and 
mbroken  spans,"  etc.,  but  since  that  date  four  draworidges  have  been  built  across 
the  river  under  (marters  granted  by  Congress,  notwithstanding  this  recommendation. 

The  piers  of  bridges,  on  account  of  their  nonparallelism  with  the  current,  give 
rise  to  cross  currents,  and  by  obstructing  the  waterway  produce  increased  local 
velocities,  the  effects  of  which  on  his  boat's  course  the  most  experienced  pilot  can 
not  with  certainty  foretell,  and  theee  difficulties  are  always  increased  by  wind. 

The  occasion  is  rare  indexed  when  a  long>distanoe  packet  has  not  been  subjected 
to  expensiye  delays  near  a  bridge  waiting  for  a  favorable  condition  of  wind  and 
ennent  to  make  the  run  through  it. 

It  is  thought  no  Missouri  River  bridge  can  make  the  claim  that  no  accident  to 
▼ater  craft  has  resulted  from  its  oonslaruction ;  the  only  difference  appears  to  be 
that  the  loss  on  some  has  exceeded  that  on  others. 

The  Boonville,  Glasgow,  and  Omaha  bridges  can  each  be  credited  with  the  total 
lo«of  one  steamboat  by  collision  with  their  piers,  while  the  St.  Charles  Bridge  can 
^  credited  with  two. 

Many  other  accidents  involving  partial  loss  of  steamers  and  barges,  or  total  loss  of 
the  latter,  are  on  record. 

Details  of  measurements  of  the  bridges  across  the  Missouri  River  between  its 
month  and  Fort  Benton,  Mont.,  as  shown  in  the  appended  list,  are  published  in  the 
t«ports  of  the  Missouri  River  Commission  for  the  years  1898^  1894,  and  1896. 
Very  respectfully,  your  obedient  servant^ 

A.  H.  BLAiSDBLLy  Aeeietant  Enginm'. 

Capt.  H.  M.  CHITrKNDRN, 

Cofpe  of  £ngiueer$,  l7.  S.  A., 

Seereiary  Miewewri  Rirtr  ComntitdMi. 
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Missouri  River  hridifes  hettoeen  the  WMuih  and  Fart  Benton,  Mont. 


Operated  by. 


Date  of  oomptotioii, 


Miles 

•b  jve 
mouth. 


Character 
of  bridge 


Bellefontalne,  Mo... 

St.  Charles,  Mo 

Jefferaoo  City,  Mo.. 


Boonville,  Mo  . 
GltiAgow,  Mo... 
Sibley,  Mo 


St  Louie.  KaoMa'and  Vorthweet- 

em  K.  R. 
WabaahR.E 


Baadolph  Bluffs,  Mo.. 

Kauaas  City,  Mo 

Do 

Leayenwortb,Kaii8.. . 

Fort  LeaveDWorth, 
KanH. 

Atcbiaon,  Kaoa 

St.  Joseph,  Mo 

BnlOfNebr 


Nebraska  City,  Nebr. . . 
Plattsmoutb,  x^ebr. . 

Omaha,  Nebr 

Do 


Do. 


Blair,Nebr 

Sioax  City,  Iowa. 


Do 

BiBinarok,N.Dak.. 
Fort  Benton,  Mont. . 


Jefferson  City  Bridge  and  Transit 

Co. 
Missoarl,  Kanaaa  and  Texas  B.  B. 

Chicago  and  Alton  B.B 

Atchison,  Topeka  and  Santa  Fe 

B.  B. 
ChioMo.  Milwaukee  and  St.  Panl 

Kansas  City  and  Atlantio  Bail- 
road  Co. 
Hannibal  and  St.  Joseph  B.  B.  Co. 

Leavenworth  Terminal  Bwy.  and 

Bridge  Co. 
ChloMO,  Book  Island  andPaciiic 

Atchison  BridseCo 

St  Joseph  Bridge  Co 

BnrliDgton  and  Missoarl  B.  B.  in 
Ifebraska. 

> • • • •  uO  • •■ •••■•«■•■•••••••• •••••••« 

.-..do 

Union  Paciilo  B  B 

Omaha  and  Council  Blaffs  B  B. 

and  Bridge  Co. 
Omaha  Bridge  and  Terminal  Bwy. 

Co. 
Chicago  and  Northwestern  B  B. . 
Chicago,  St.  Paul,   Minneapolis 
and  Omaha  B  B 

Combination  Bridge  Co 

Northttrn  Paciflo  B.  B 

Wagon  bridge 


December,  1803... 

May,  1871 ;  rebuilt 

1884. 
April,  1896 

1874;  rebuilt  1896. 

1879 

1888 

1887 

Piers  only  built... 

July,  1869;  rebuilt 

1891,  etc. 
December,  1898. . . . 

1872 

September,  1875 . . . 

1872-73 

1887 

August,  1888 

August,  1880 

1872 ;  rebuilt  1887 . 
November,  1888... 

Partly  temporary, 

about  1893. 
November,  1883... 
November,  1888 . . . 

January,  1896 

October,  1882 


8.2 


161.2 

205.8 
237.6 
360 

886.7 

390.2 

890.7 

421.7 

424 

447.8 

479 

637.6 

607.7 
633.6 
650.1 
659,8 

662.2 

694.6 
806.7 

807.5 
1, 450. 1 
2,284.8 


High. 

I>o. 
Draw. 

I>o. 

Do. 
Lift. 
Drmw. 

Do. 

High. 

Draw. 

Do. 

High. 

Dc 
Do. 
Do. 
Do. 

Draw. 

Hiffh. 


Draw. 
High. 
Draw. 
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Appendix  F. 

ANNUAL  BKPOBT  OF  SAMUEL  H.  YONGR^   DIVISION  KNGINKKR,  OMAHA  AND  OOUNGIL 

BLUFFS. 

Missouri  River  Commission,  Office  of  Division  Enginker, 

Nebraska  Cit}f,  Nebr.,  June  10,  1897, 

Captain  :  I  have  the  honor  to  sabmit  my  report  of  the  operations  condnoted  under 
my  charge  on  the  work  of  improving  the  Missouri  River  in  the  vicinity  of  Omaha, 
Nobr.,  and  Council  Bluffs,  Iowa,  during  the  fiscal  year  ending  June  30,  1897,  as  fol- 
lows: 

Shortly  after  the  close  of  the  last  fiscal  year  I  was  assigned  by  the  president  of  the 
Commission  to  the  charge  of  improvements  to  be  conducted  under  your  direction  on 
Omalia  division. 

The  improvements  projected  comprised  completing  the  system  of  dikes  begun  in 
the  spring  of  1895,  and  making  repairs  to  revetment  in  the  vicinity  of  Omaha,  Nebr., 
and  Council  Bluffs,  Iowa;  also  the  construction  of  new  works  near  Nebraska  City^ 
Nebr.,  Atcbisou,  Kans.,  and  Leavenworth,  Kans. 

In  accordance  with  instructions  of  the  president  of  the  Commission,  the  necessary 
plant  for  carrying  on  work  at  the  above-named  points  was  transferred  from  Osage 
division  of  first  reach.  It  was  forwarded  August  22  t<o  Council  Blnffs,  Iowa,  in  tow 
of  the  United  State's  towboat  Alert,  the  United  States  steam  tender  Aialania,  and 
the  chartered  towboat  John  R.  Hugo. 

It  consisted  of  the  Atalanta,  four  64-foot  barges,  two  100- foot  barges,  two  small 
quarter  boats,  one  Vulcan  steam  hammer  driver,  one  hydraulic  pile-sinker  pump  boat, 
and  one  office  boat;  also  a  complement  of  tools  and  mess  utensils  for  a  small  working 
party. 

The  towboats  reached  Charleston  bar  September  4,  where,  on  account  of  the  draft 
of  the  Alert,  43  inches,  being  6  inches  greater  than  the  depth  of  water  on  the  cross- 
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in^y  the  boftt  was  Teealled.  Her  tow  was  subsequently  taken  as  flar  as  Plattsmouth 
by  the  other  boata,  near  which  point  the  Atalanta  was  disabled  by  having  her  boiler 
bamed.  This  made  it  necessary  for  the  Hugo  to  complete  the  towing  of  plant  to 
Coianeil  BlnfTs,  which  was  accomplished  September  20. 

As  soon  as  the  plant  reached  Council  Bluffs  a  party  was  organized  aad  sent  about 
10  miles  upthe  river  on  the  two  quarter  boats  to  procure  a  supply  of  brush  and  poles. 
TTke  party  remained  in  the  field  until  November  14  and  procured  3,227  cords.  The 
bmsh  was  towed  an  average  distance  of  8  miles.  Its  cost  per  cord,  including  all 
enenaefl  except  towing,  amounted  to  $1.77+. 

There  were  also  procured,  by  days'  labor,  from  near  the  month  of  Boyer  Creek. 
236  Cottonwood  piles,  the  cost  of  which  per  linear  foot,  including  all  expenses  except 
towing,  amounted  to  $0,117+. 

Other  materials  required  forthe  work  were  purchased  under  ten  days'  advertisement, 
as  follows:  970|  cubic  yards  of  stone,  at  $1.17  per  yard;  65  long  leaf  yellow-pine 
^tlfs,  at  17t^(rcents  per  linear  foot,  and  4,160  feet  B.  M.  yellow-pine  lumber,  at  $14  per 
1,000  f 'et  B.  M.,  all  delivered  on  the  river  bank  at  the  boat  yard. 

The  towing  of  plant  and  construction  material  incidentol  to  carrying  on  work 
was  done  by  the  steamer  John  B.  Hugo,  which  was  chartered  with  a  crew,  at  the  rate 
of  $40  per  day. 

The  operations  conducted  in  the  vicinity  of  Omaha  and  Council  Bluffs  covered 
two  penods,  the  fall  and  early  winter  of  1896  and  the  spring  of  1807.  During  the 
fanner  the  fining  dike,  its  acijacent  cross  dikes,  Nos.  2, 3,  and  4,  and  the  detached 
dlkes^  Nos.  5  and  6,  were  completed,  and  repairs  made  to  the  revetment  of  1892. 

Incidental  to  cMrying  on  improvement  work  during  the  fall,  the  old  launching 
ways  at  the  Council  Bluffs  boat  yard  were  reconstructed  for  storing  plant  during 
the  winter,  a  low- water  survey  of  the  reach  between  the  month  of  Pigeon  Creek  aud 
the  Union  Pacific  Bail  way  Bridge  made,  and,  on  the  suspension  of  field  work  for  the 
winter,  the  fleet  of  12  boats  taken  out  of  the  river  and  stored  on  the  ways. 

Spring  operations  oomprised  the  launching  of  the  fleet,  the  construction  of  Dike 
No.  7,  the  dismantling  ox  the  boat  yard,  and  the  loading  on  barges  of  material  and 
property  for  shipment  down  the  river  to  other  points  where  work  was  projected. 

DXKB  CONSTRUCnON. 

Pile  driving  was  begnn  September  24  on  the  training  dike  at  the  stream  end  of 
Crosi  Dike  No.  2,  with  the  Vulcan  steam  hammer.  This  machine  was  used  on  dike 
work  antil  Octobers,  when  the  pile  driving  for  the  training  dike,  with  the  exception 
of  abont  150  feet  at  its  lower  end,  was  completed. 

On  October  6  arrangements  were  made  for  hiring  a  pile  driver  with  water-Jet 
attachments,  which  had  been  used  on  the  work  in  1895.  The  apparatus,  being  dis- 
mantled, had  to  be  assembled  and  installed  on  a  barge.  It  was  not  ready  for  service 
nntil  October  21. 

The  machine  proved  to  be  inefficient,  and  as  the  other  branches  of  dike  work 
CO  old  not  be  proceeded  with  in  advance  of  the  pile  driving  the  progress  of  work 
was  delayed  and  its  cost  increased. 

Pile  driving  on  the  training  dike  was  completed  October  27;  that  for  Dikes  Nos. 
5  and  6  was  then  taken  up  and  was  completed  November  20. 

The  total  number  of  dike  piles  placed  during  the  fall  and  early  winter  amounted 
to  383,  with  an  average  penetration  of  25.82  feet. 

The  design  of  the  training  dike  included  a  woven  mattress  apron  120  feet  wide 
in  fnmt  of  the  stream  line  of  piling.  About  1,100  feet  of  the  apron  had  been  placed 
when  work  was  suspended  in  18%.  This  left  still  to  be  constrncted  about  1,600  feet, 
in  two  sections— one  about  300  feet  long  opposite  Dike  No.  2,  the  other  about  1,300 
feet  long,  extending  from  about  250  feet  above  Dike  No.  3  to  the  lower  end  of  the 
training  dike.  The  weaving  of  the  upper  section  was  begun  September  28  and  com- 
pleted October  2.  The  weaving  of  the  lower  section  wae  begun  October  12  and 
completed  October  28.  The  new  sections  of  mattress  overlap  the  adjacent  old  ones. 
The  weaving  of  foot  mat  for  Dike  No.  5  was  begun  November  2  and  completed 
November  9.  That  for  Dike  No.  6  was  begun  November  10  and  completed  No vem ber  22 . 
The  river  being  A*ozen  at  Ddke  No.  6  during  the  last  few  days  of  mat  weaving,  the 
mat  was  woven  on  top  of  the  ice  without  a  mattress  boat. 

When  work  on  the  training  dike  was  suspended  in  1895,  94  of  the  piles  were  left 
itanding  unbraced.  During  the  ensuing  high  water  these  piles  were  bent  over  by 
the  mrrent  to  a  greater  or  less  extent.  As  the  bracing  could  not  be  properly  applied 
to  the  piles  witnout  straightening  them,  they  were  drawn  back  to  their  original 
position  aa  nearly  as  possible.  This  was  accomplished  by  using  the  capstan  of  the 
hydraalic  pile-sinker  pump  boat,  a  water  jet  supplied  ftom  the  same  boat  being  used 
omnltaneoiialy  for  loosening  ana  washing  away  the  sand  from  around  the  pile. 
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The  train ing  dike  end  Dikes  Nos.  6  and  6  were  completed  November  6, 13,  and  80, 

reapectiyely. 

it  waa  not  oonsidered  advisable  to  oonstruct  Dike  No.  7  in  the  fall  and  early 
winter  of  1896,  ae  it  would  thereby  haye  been  exposed  to  the  fall  force  of  moTinc 
ice  the  following  spring,  before  any  backing  of  accretions  could  haye  been  formed 
by  it. 

The  necessary  piling  was  procured  daring  the  winter  and  it  was  expected  to  oon- 
stTuct  the  dike  during  the  low- water  period,  which  generally  follows  the  breaking 
up  of  the  ice  in  the  early  spring. 

A  late  opening  of  the  riyer  and  stormy  weather  delayed  launching  the.  plaot^  eo 
that  preparations  for  beginning  work  were  not  completed  until  April  6. 

Although  the  river  was  then  at  a  flood  stage  and  above  the  proposed  grade  of 
the  dike,  considerable  expense  having  been  incurred  in  making  preparationa  and 
organizing  the  working  orewe,  the  work  was  proceeded  with. 

On  Apru  12,  a  general  overflow  of  the  river  bauks  being  immioent.  work  wae  ens- 
pended  and  was  not  resumed  until  April  21.  The  construction  of  the  outer  half  of 
the  dike  was  attended  with  unusual  difficulties,  on  account  of  the  prevailiu|^  flood 
stage  and  floating  driftwood ;  also  on  account  of  being  situated  directly  in  the 
channel,  30  to  40  &et  deep,  and  receiving  the  full  impact  of  the  current,  sometimes 
having  velocities  as  high  as  8  to  10  feet  per  second. 

The  pile  structure  is  150  feet  long  with  a  60-foot ''  L."  It  consists  of  three  lines  of 
piling,  17  feet  between  centers,  bn^ed  in  the  manner  shown  on  Plattf  II.  The  apper 
line  of  piling  is  reenforced  at  the  outer  bent  with  two  piles,  forming  a  cluster,  and  at 
each  of  the  next  nine  bents  with  one  pile,  the  contiguous  piles  being  bolted  together. 
With  the  exception  of  ten  piles  near  the  shore  end  of  tne  dike,  these  members  are 
long-leaf  pine. 

The  piles  are  braced  by  the  usual  top  system  of  bracing,  consisting  of  transversa 
direct  braces,  top  diagonals,  and  wales.  Thev  are  also  braced  by  vertical  diaKonal 
braces  between  the  top  of  the  front  and  middle,  and  the  bottom  of  the  middle  and 
back  rows,  respectively.  The  lower  end  of  each  Inrace  is  hinged  to  its  pile  by  a 
li-ineh  eyebelt  (tig.  2«  PI.  II),  the  body  of  the  bolt  passing  through  the  pile  with 
itis  eye  in  the  brace,  the  end  of  the  brace  being  gained  out  to  receive  It.  A  l^inch 
bolt  through  the  brace  and  the  eye  of  the  eyeboTt  completes  the  hinge.  The  lower 
end  of  the  brace  is  shaped  so  as  to  allow  it  to  revolve  between  a  vertic^  and  its  final 
inclined  position  against  the  top  of  the  pile  ahead,  into  which  it  is  gained  3  inches, 
and  fastened  with  i  by  10  inch  spikes.  A  wooden  angle  block  is  gained  into  the 
pile  below  the  heel  of  each  brace  to  receive  the  thrust,  if  from  any  cause  the  brace 
should  settle.  Each  brace  was  attached  to  its  pile  before  the  latter  was  placed  in  the 
leads,  and  was  held  erect  durins  the  driving  of  the  pile  by  being  fastened  to  it. 

Each  pile  bent  is  also  braced  by  a  double  |-inch  wire  cable  stay  extending  from 
the  front  pile  at  the  ground  to  the  back  pile  at  its  head.  The  cable  is  made  of  49  No. 
15  galvanized  Bessemer  steel  wires,  in  seven  strands,  one  of  which  serves  as  a  core. 
The  attaching  of  the  stays  to  the  front  piles  was  done  bv  giving  each  stay  a  com- 
plete turn  around  its  pile  and  spiking  it  with  four  f  by  8  inch  spikes.  The  tightening 
of  the  stays  in  tbeir  final  positions  on  the  back  piles  was  accomplished  by  means 
of  a  jackscrew  supported  by  an  angle  block  suspended  from  the  nead  of  the  back 
pile  (fie.  3,  PI.  II),  the  ends  of  the  stay  being  passed  throu^rh  an  iron  plate  attached 
to  the  head  of  the  Jackscrew  and  clamped  to  prevent  slipping. 

After  giving  the  stay  the  necessary  tension  with  the  jack,  it  was  stapled  against 
each  side  of  the  pile  or  direct  brace  by  two  i  by  10  inch  spikes,  and  the  free  ends 
turned  twice  around  the  pile  and  fastened  with  |  by  8  inch  spikes. 

The  dike  foot  mat  extends  12  feet  beyond  the  stream  bent,  and  was  successfully 
ballasted  and  sunk.  An  apron  was  subsequently  woven  outside  the  stream  end  of 
the  dike  and,  to  insure  its  successful  sinking  to  the  bottom,  every  possible  precau- 
tion taken.  The  attempt,  however,  failed,  the  mat  being  rolled  up  and  torn  by  the 
current  before  re<aching  the  bottom,  breaking  down  a  cluster  of  three  piles  to  which 
it  was  moored  by  f-inch  wire  strand. 

After  frequent  interruptions  from  stormv  weather  the  dike  was  completed  Biay  5. 

In  acoordance  with  the  instructions  of  the  president  of  the  Commission,  no  screen 
was  placed  on  the  dike.  ^ 

The  dike  piles  have  an  average  penetration  of  26.44  feet;  those  in  the  *'  L"  of  16.1 
feet. 

The  details  of  extent  and  net  cost  of  dike  work  are  given  in  Exhibit  A. 

The  positions  of  the  dikes  are  indicated  on  the  accompanying  map  of  survey  of  the 
fall  of  1896. 

Through  the  agency  of  the  training  and  cross  dikes,  an  almost  unbroken  battare, 
having  about  their  same  general  elevation,  has  been  formed  between  the  training 
dike  and  the  old  river  bank,  thns  making  a  new  shore  line  on  the  line  of  the  train* 
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iDff  dike.  Them  works  make  the  reTetment  above  the  Interstate  Bridge  reasonably 
MM  against  flanking. 

The  effect  of  extending  Dikes  Nos.  5  and  6  to  the  line  of  the  training  dike  pro- 
longed, and  eonstrncting  Dike  No.  7,  has  not  been  aocnrately  determined.  The  center 
of  grartty  of  section  of  the  reach  between  Dike  No.  7  and  a  point  1,600  fteet  below, 
howoTer,  is  now  apparently  farther  away  from  the  bank  than  prior  to  eonstrncting 
the  aboYc  works.  This  makes  the  revetment  of  that  part  of  the  bank  less  liable  to 
being  nndermined. 

There  has  been  no  material  change  in  position  of  the  channel  at  the  Interstate 
Bridge.  II  is  still  under  the  middle  fixed  span  at  low  stages,  and  under,  the  north 
sim  of  the  drawspan  at  high  stages. 

KBYKTMXNT  COICBTRXJCTIOK  AND  REPAIR. 

During  the  interval  between  the  suspension  of  work  in  the  fall  of  1885  and  its 
nsamptioa  in  1896  the  revetment  of  1892,  between  Dike  No.  7  and  a  point  about  1)450 
fttt  below,  was  damaged  at  four  different  places,  aggregating  about  790  linear  feet, 
bf  being  ondermined.  This  was  caused  by  the  flow,  after  following  the  training 
dike,  concentrating  and  forming  a  goree  section  in  front  of  the  bank  referred  to.  the 
Mbsqneons  mattress  settling  and  &e  Dank  behind  it  caving  as  the  section  in  front 
of  the  mattress  deepened  by  scour. 

With  the  exception  of  360  feet  immediately  above  the  old  launching  ways,  the 
mattress  Was  held  by  its  anchor  cables  and  appeared  to  be  intact.  For  tho  above 
digtance  and  the  adjacent  160  feet  below  it,  occupied  by  the  launching  ways,  where 
no  snbaqueoos  mattress  had  been  placed,  a  mattress  520  feet  long  by  66  feet  wide 
from  low  water  was  woven.  The  slope  of  the  upper  bank  was  also  restored  by  fill- 
ing voids,  ftfrmed  by  caving,  with  layers  of  fascines  and  stone. 

The  last-described  class  of  repairs  was  also  made  to  the  other  parts  of  the  upper 
bank,  which  had  caved. 

The  above  revetment  repairs  were  made  during  the  fall  and  early  winter  of  1896. 

The  details  of  extent  and  net  cost  of  revetment  work  are  given  in  Exhibit  B. 

is  there  is  no  safe  ice  harbor  in  the  vicinity  of  Council  Bluffs,  the  old  launching 
ways  were  reconstructed  and  a  set  of  tracks,  with  sufficient  capacity  to  store  the 
plant  erected,  in  as  inexpensive  a  manner  as  possible.  The  ola  ways'  incline  was 
foona  to  be  occupied  by  a  number  of  unserviceable  flatboats  belonging  to  private 
individualB,  and  several  weeks  elapsed  before  the  owners  of  the  boats  could  be  gotten 
to  remove  wem.  As  soon  as  this  was  done  work  on  the  ways  was  begun.  They 
vere  completed  October  SI. 

The  laying  up  of  plant  on  the  storage  tracks  was  begun  November  1,  and  was  prac- 
tically com]^eted  November  7.  ■ 

The  ring  in  the  Jtalanta*$  boiler,  which  was  burned  while  towing  plant  up  the 
rivet,  waa  replaced,  and  slight  repairs  made  to  the  hulls  of  the  boats. 

The  river  was  closed  by  ice  November  28  at  a  stage  of  2  feet  below  standard  low 
▼ater. 

Operations  were  suspended  Deoember  19  and  all  employees  discharged  except  an 
overseer  and  two  watchmen  to  take  care  of  property. 

A  movement  of  the  ice  occurred  January  19,  by  which  the  top  diagonal  bracing  at 
Ihe  stream  end  of  Dike  No.  5  was  lifted  and  the  piles  canted.  This  damage  was 
repaired  in  Febmary  and  the  ice  out  away  along  the  lower  hundred  feet  of  the 
training  dike  to  relieve  it  from  stress  of  moving  ice.  The  river  opened  at  the  boat- 
yard March  16,  at  a  stage  of  about  4^  feet  above  standard  low  water,  without  doing 
any  damage  to  the  dikes. 

The  ioe  from  gorges  below  Sioux  City,  Iowa,  passed  the  boatyard  between  March 
90  and  23. 

Very  inclement  weather  delayed  completing  necessary  repairs  to  the  calking  of 
the  plant  untU  March  28,  when  the  launching  of  plant  was  begun. 

Launching  was  completed  April  3,  after  which  the  part  of  the  ways  above  water 
and  the  storage  tracks  were  dismantled  and,  with  the  other  property  pertaining  to 
Uie  work,  loaded  on  barges  for  shipping  down  the  river. 

The  operations  were  concluded  May  10,  on  which  date  the  towing  of  plant  to 
Kebraska  City  was  completed. 

Very  reepectflilly,  your  obedient  servant, 

Saml.  H.  Yonos,  DMtUm  Engineer, 

Capt.  HiBAM  M.  Chittbndbk, 

Cknpe  of  Engineers,  U,  S.  A,, 

Secretary  M%88<ntri  River  CowmieaUm, 
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Exhibit  A. 
Stmieinemt  of  extent  and  net  oo$t  of  dike 
TRAINING  DIKE. 


CIam  and  axtent  at  work  and  qoAntitiw  of  mAterial,  etc 


Cost  per 
unit. 


Cost  of 


ToieL 


Plaoing  100  piles  with  stesm  banimer: 
4,752"         '  '     •" 


'52  Unesr  feet  o*k  pUing. 

aoo  bushels  ooaI 

Lsbor  sod  sabsistenoe 


10.176+ 
.100+ 


0838.92 

21.21  I 
202.70 


Flseing  51  piles  with  Jet  drirer : 

837  lioesr  feet  osk  piling , 

1,642  linesr  feet  cotton  wood  piling. 

ISHbnsbeUoosI 

Hire  of  drirer , 

Labor  sod  sabsistenoe 


Straightening  04  piles; 

02  bushels  oosl 

Labor  sad  sabsistenoe. 


.176+ 

.117+ 
.106+ 


147. 76 
103.71 
10.46 
124.38 
131.06 


.106+ 


6.57 
72.18 


WesTing  1,311  linear  feet  (157,360  square  feet)  willow  mattress : 

l,27Ueords  brash 

44,467  feet  f-inoh  wire  strand 

2,480  feet  l|-inch  wire  cable 

1044  pounds  No.  12  wire , 

17  clevises 

Labor  and  sabsistenoe , 


I 

1.77H  .  2,258.06 

312.60 

87.20 

2.30 

.08 

1,862.37 


.007  + 
.015 
.022 
.057+ 


Ballasting  MH  linear  feet  (157,360  square  feet)  willow  mattres^: 

1,777  cubic  yaids  stone 

Labor  and  sabsistenoe 


L840+'  2,306.20 
'      601.22 


Attaching  top  braces  to  1,800  linear  feet  »-row  dike: 

81,339  feet  B.  M.  yellow -pine  lumber 

1,851  screw  bolts 

SOOdrift  bolts 

8,448  wrought  washers 

181  O.  G.  washers 

385  pounds  spikes 

435  poundti  nails 

Labor  and  subsistence 


17.508 
.113+ 
.11 
.003+ 


.033+ 


Sereening  1.800  linesr  feet  of 
Tljk  cords  screening  poles 


dike: 


483  pounds  nails. 
Imot  and  subsistenoe. . 


1.771+ 
.033+ 


Filling  in  hols:  Labor  and  subsistence. 

Towing  material  and  moving  plant: 

Hire  of  towboat 

1,700  bushels  coal 


.108+ 


Total. 


1,424.08 

210.55 

04.60 

10.79 

5.43 

0.63 

14.57 

721.  75 


126.83 

16.18 

161.25 


14.68 


081.45 
189.78 


«1.0e2.88 


816.87 


7a  70 


3,064.40 


2,890.42 


2,48L40 

804.06 
14.58 

1,121.« 


12.562.i0 


DIKE  NO.  2. 


Flaoing  five  piles  with  steam  hammer: 

300  linear  feet  oak  piling 

00.176+ 
.106+ 

035.31 

1.06 

13.04 

10  bushels  ooal T. 

Labor  and  subsistence 

049.41 

Attaching  top  braces  to  80  linear  feet  2row  dike: 

066  feet  RM.  yellow-pine  lumber 

17.506 
.113 
.11 
.003+ 

16.72 

1.71 

6.71 

.48 

19.70 

15  screw  bolts 

61  drift  bolts 

152  wrought  washers 

Labor  and  subsistence 4..  * 

45.81 

Screening  60  Unear  feet  of  dike : 

2  cords  screening  poles 

1.771+ 
.033+ 

3.54 

Lll 

14.30 

33  pounds  nails 

Lsoor  and  subsistence 

1&05 

Towing  material  and  moving  plant: 

Hire  of  towboat 

9.26 
1.86 

17ft  bushels  iM>a] 

.106-}- 

11.11 

Total 

184.79 
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Statement  of  extent  and  net  eoet  of  dike  work — Con  tinned. 
DIKB  NO.  8. 


Cbm  ud  extent  of  work  and  qaantitiee  of  materiAl,  etc 

Co«t  per 
unit. 

CoRt  of 

each  item. 

TotaL 

.AttarhiniE  top  bncee  to  20  Jnear  feet  2-row  dike : 

«6  feet  &M.TeUowpine  lumber 

$17,508 
.113+ 

$8.68 
1.71 
3.00 

15  Kivw  bolts 

118.88 

Soeening  SO  llnew  feet  of  dike : 

.033+ 
L771+ 

.40 
8.54 
6.20 

2  cofdfl  Mreeninff  polee 

10.14 

Townig  materUl  and  movlDg  plant: 

Hheof  towboat 

1.00 
.42 

4hiabelaima] 

.106+ 

2.88 

Toiri 

26.85 

DIKE  NO.  4. 


▲UMhiBff  top  braoes  to  270  linear  feet  2iow  dike : 

•.S76netB.M.Tellow-Dinelamber 

117.508 
.113+ 
.11 

.003+ 
.025 
.033+ 

1167.66 

88.22 

11.88 

1.82 

.58 

1.17 

88.74 

831  sere  vbolta.. .: 

MMdrift  bolts 

nz  wroncht  waahera                    ' 

S  pooads  spikes 

>*  ponndtt  nans 

laMrand  ■nboiatfmee .     

$311.07 

Ttfwfag  naterial  and  moring  plant : 

25.85 
5.20 

M  h«4b«ls  fflMd 

.106+ 

80  56 

^tal 

841.62 

DIKB  NO.  5. 


"^: 


7  mooring  piles  witb  Jet  driTsrt 
linesr  feot  cottonwood  piling 


els  i 

Bin  of  driver 

labor  and  aabeistence. 


Fhdae  90  dike  pUes  with  let  driver : 

2,365  linear  reet  oak  piling 

1.568  linear  feet  cottonwoM  piling  . 

2Sbosbe]s  coal 

Ill  eloTises 

Hire  of  driver 

Isboraad  sabaistenco 


Wesving  878  linear  fbet  (29,580  aqnare  feet)  willow  mattress : 
IM  cords  brash  . 


1.746  feet  Mnch  wire  strand, 
r  ana  oi "    " 


raabslstenoe. 


ijr  378  linear  feet  (29.580  aqnare  feet)  willow  mattress : 

SfTennic  vards stone... ^ 

Lsbor  ana  subsistenoe 


aehing  top  braeea  to  342  linear  feet  8-row  dike : 
11,688  feet  r     " 


i  B.  M.  yellow-pine  Inmber, 

302  screw  bolts 

nSdriftbolto 

164  wTonght  washers 

18  O.G.  washers 

86  pounds  spikes 


tt  pounds  nails. 

1.4iO  feet  l|-inch  cable  . 

Labor  and  snbaistenoe. . 


Itipiirtnf  bracing  damaged  by  ice: 
ttl  Jbet  B.  M.  yellow -pine  lumber  . 

aodriitbolu 

•aert 


$0,117+ 
.057+ 
.106+ 


.176+ 
.117+ 
.106+ 
.057+ 


L771+ 
.007+ 


1.340+ 


17.508 
.113+ 
.11 
.008+ 
.03 
.025 
.033+ 
.015 


17.608 
.11 


$84.02 

2.30 

2.12 

17.07 

24.42 


417.52 
180.26 
23.64 
6.38 
210.50 
210. 15 


843.58 

19.30 

276.28 


883.85 
71.46 


239.65 

34.35 

10.25 

1.77 

1.17 

2.18 

2.85 

22.05 

168.74 


14.00 
8.80 


$80.88 


1,057.45 


689.11 


404.81 


491.96 


.118+ 
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SUUememt  of  extent  and  net  eeet  of  dihe  iMrft— ContiiiaeA. 
DIKE  KO.  6— GoBtlnaed. 


CUm  and  extflot  of  work  and  qnantfties  of  nuilerii],  eto 


Cost  per 
unit 


Cost  of 
each  item, 


Bepairing  bracins  damaged  by  ioe— Continued. 
28  poanda  spikes 


fO.025 


Sereeaing  140  linear  feel  of  dike: 

9  cords  screening  poles 

85  pounds  nails 

LaW  and  sabsistenee 

Kisoellaneovs  expenses: 

Labor  and  saosistence 


1.T71+ 
.033+ 


Towing  material  and  moving  plant: 

Hire  of  tewboat , 

447  bnsbela  coal 


.106+ 


Total. 


$0.70 
65.00 


15.  M 

2.86 

2L06 


68.86 


232.85 
47.39 


DIKE  NO.  6. 


Placing  3  mooring  piles  with  jet  driver: 

134  linear  feetcottonwooa  nilinff  - 

10.117+ 
.106+ 

$15.81 
1.06 
7.81 
6.00 

10  basheis  coal 

Hire  of  driver - 

Labor  and  snbeistenoe 

990.U 

Placing  180  dike  piles  with  Jet  driver: 

2  605  linear  fbet  oak  piling 

0.176+ 
.117+ 
.057+ 
.106+ 

475.78 
488.28 
L15 
32.60 
317.06 
29LM 

3,588  linear  feet  Cottonwood  piling 

20  clevises - 

807(  bnshels  ooal 

Hire  of  driver » 

Labor  and  sabsistenoe 

1.M1.81 

Weaving  453  linear  feet  (34,785  square  feet)  willow  mattress : 

247  cords  brash                  ... .... 

1.771+ 
.007+ 
.057+ 

437.44 

25.72 

1.15 

353.36 

3,660  feet  t-inch  wire  strand 

20  clevises 

816.67 

Ballasting  458  Unear  A»et  (84,785  square  feet)  willow  mattress : 

833^  cnblc  vards  stone 

1.340+ 
.022 

449.75 

.20 

306.49 

9  pounds  No.  12  wire 

T/Sbor  and  subsistenoeT. 

7M.U 

Attaching  top  braces  to  407  linear  feet  Srow  dike : 

17.211  feet  B.M.  yellow-pine  lumber 

17.508 
.113+ 
.11 
.003+ 
.03 
.025 
.033+ 

301.83 

37.76 

20.68 

1.91 

.30 

1.20 

8.35 

179.42 

332  screw  bolts............ 

188  drifbbolts 

61 1  wrought  washers .     ^  ^        ^     . 

10  0.  G.  washers 

48  nounds  suiVes 

100  pounds  nails 

LfklK>r  and  snbsistenee 

545.96 

Attaching  U  pairs  stay  cables: 

47 nounds  snikes 

.0J5 
.083+ 
.015 
........   . 

1.18 

.17 

20.25 

45.60 

5  pioiin<Is  nails 

1,350  feet  li-inoh  cable 

T<abor x .r 

97.90 

Breaking  up  and  clearing  ice  firom  around  mattress  boat: 

Labor  and  subsistence. ...r.....T 

42.45 

48.45 

Gartring  material  by  hand  across  the  ice  firom  the  shore  to  the  dike: 
Labor  and  subsistence.  ...t. 

113.15 

Towing  material  and  moving  plant: 

Hire  of  towboat 

118.15 

318.90 
64.89 

612  bushels  coal • 

.106+ 

883.70 

Total 

4,297.64 
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Stmiement  of  eaeUmi  and  net  eo9t  of  dike  worib— Continued. 
DIXB  Na  7. 


GUm  and  extent  of  work  and  qanntitie»  of  materUU  ete. 

Owtper 
unit. 

Cost  of 
each  item. 

Total. 

Flaciag  16  mooring  nfles  with  stanm  hnmniAr : 

45  unenr  feet  onK  piling 

10.176+ 

.117+ 
.033+ 
.104+ 

17.94 

88.09 

.17 

4.18 

58.84 

5  imuidft  vnfls - .-..-...-..-• 

lOlHinMa  oonl 

liftlraff' 

I17L23 

a  SffiUnwr  Riot  p^B«  piling-.- . 

.187+ 
.176+ 
.104+ 
.007+ 

671.95 
75.56 

18.80 

.42 

208.06 

A»  Ymemr  font,  nSk  nffi nr    

180  bushels  eoal 

60  feet  i-inchvizn  strand 

Labor.. 

874.81 

W«Tlag aoi Unear  feat  (21,047  eqnare  feet)  willow  mattress: 

L771+ 
.007+ 
.057+ 

264.77 

61.86 

.23 

258.18 

IJDOfeiitft-ineb  wire  stennd 

4cfeTi«es:. 

lAbsr  , 

OT9.99 

BaDafatfaig  174  Itnaar  feat  (14,048  eqnara  feet)  wUtow  mattreoa : 

1.348+ 
.024 

528.59 

2.38 

171.78 

flOiwondnlfo  16  wire 

jj^ ..     .. 

702.70 

▲ttaeUng  top  teacea  to  210  linear  feet  8n>w  dike : 

t8,?iBflf«elB.M.Yi^ow-nin^1nniiiifr 

17.508 
.11 
.118+ 
.033+ 
.008+ 
.067+ 

241.42 
8.35 
21.84 
1.68 
1.28 
8.87 

105.47 

aSdriftbdlts             

1f2  sersw  bolta 

ff  pirnadsnaila 

4111  ^rmn<r1it  waabOTB  ...J................ 

41ft  fMt*  s-fBAit  wiM  ittTand 

Labor  .    ..      ^  .a...... 

384.41 

4.586  feet  B.M.TeU!ow-pinelQmber 

17.508 
.58 
.033+ 
.025 
.007+ 

80.29 

12.76 

.67 

8.63 

2.25 

123.83 

84^poB9ds  apikea      

ttO  last  l-lne&  wire  ateand 

Labor  .              

228.43 

Atteebiag  17  paira  alaj  caUea : 

ff?  pooiida  apikoa 

.025 
.037 

2.43 
7L06 
80.89 

1.800  feet  i-inob  ateel  cable 

Lalfor  .        . 

lOi.88 

Oeaiiag  dike  of  drift  wood : 

Labor  .3.. • 

24.49 

24  48 

Tewlag  Maierlal  and  noorlng  plant: 

Himoftowboot    .    ...7.:. 

80.00 
42.50 

4ff7 boflbelii iM>al  ....■■■•■■■.•■.■.•.•.•■■■••.■•■••••••.....•.•. 

.104 

122  50 



^tal 

8^292.96 

Exhibit  B. 

SUiiemeni  of  extent  and  nei  ooei  of  reeetmeni  work, 

COKSTRUCrnKG  620  LINSAB  FEBT  07  SUB-BA^K  PBOTECTIOK. 


Claaa  and  extent  of  work  and  qvantitiea  of  mateTJal,  eto.  ' 


0>Bt  per     Cost  of 
unit,     each  item. 


TotaL 


Fbdoff  16  anobor  pilea  with  steam  bammer: 
IM&earf    ' --«.-- 


r  feet  eottonwood  piling. . 

Vboshelaooal 

labor  and  anbaiateaoe 


10.117+ 
.106+ 


171.25 
2.12 
81.80 


DnwiBf  old  anbmerged  way  pilea : 

tf  bnsheLs  coal 

labor  and  aabaiatence 


.106+ 


4.24 
140.82 


1106.17 


145^06 
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Staiememt  of  extent  and  net  eoei  of  revetmemi  wort — Continued. 
OOHSTRUCTING  530  LINBAB  FBBT  OF  SUB-BANK  PROTBCTIOK— Continaed. 


GlftM  and  extent  of  work  and  qumtitiee  of  mAtorlal,  ete. 


Wearing  520  linear  liMt  (34,400  square  feet)  wiUow  mattresa; 

221  oordH  brush 

640  feet  l^fnch  wire  cable 

0,705  feet  f-inch  wire  etrand 

IBpoondi)  No.  12  wire 

LaSor  and  sabeiatenoe 


Ballaating  520  linear  feet  <34,4i008qaare  feet)  willow  mattreas: 

242i  cubic  yards  stone 

Labor  and  subsistence 


Towing  material  and  moring  plant: 

Hire  of  towboat 

211  bushels  coal 


Total. 


Coat  per     Cost  of       »p„4«i 
unit,      each  item,     ^o*^- 


1,477.«1 


EBP  AIRING  700  LINBAB  FBBT  OF  UPFBB-BANK  PBOTBOTION. 


Bestoring  bank  grade  by  filling  voids  with  fSsacinea  and  stone: 

144  cable  yards  stone ...- 

$1,840+ 

$104.84 
800.18 

Tifthoi*  aiifl  anlmliitisnn*! ...__.-...._..._. 

$G03.«7 

Begradingbank: 

T^bor  and  snbaistence. ...«-.■«■•...■>..■•. t. ............... ........ 

4&07 

48.07 

Ballaating  000  aouaie  feet  upper  bank  with  stone: 

20  cnbio  yards  stone - 

L84»+ 

88.14 
86l81 

Ijtbor   

75.45 

Hire  of  towboat  .............I 

51.15 
10.88 

88  bushels  coal 

.100+ 

61.54 

Total 

688.13 

Appendix  G. 

▲KNUAL  EXPORT  OF  SAMUEL  H.  YONGlfi,  DIVISION  ENGINEER,  NKBRASKA  CITY,  KERB. 

Missouri  River  Commission, 

Office  of  Division  Engineer, 
Nebraeka  City,  Nebr.,  June  SO,  1897, 
Colonel:  I  have  the  honor  to  snbmit  mv  report  of  operations  oondaoted  in  improv- 
ing the  Missouri  River  in  the  vicinity  of  NebraekA  City,  Nebr.,  for  the  fiscal  year 
ending  Jane  SO,  1897. 

notes  on  the  regimen  of  the  river. 

According  to  the  map  accompanying  the  annnal  report  for  1891,  the  head  of  the 
Nebraska  City  Island  revetment  was  situated  where  Dike  No.  2  is  shown  on  the  map 
herewith  submitted.  The  present  head  of  the  revetment  is  at  **A"  (Plate  I),  about 
400  feet  below  Dike  No.  2,  that  extent  of  work  having  been  flanked  or  undermined. 

This  damage,  which  has  occurred  since  last  fall,  was  brought  about  through  the 
agency  of  an  extensive  reef  reaching  from  the  blnffs  about  a  mile  below  the  mouth 
or  Walnut  Creek  to  within  a  quarter  of  a  mile  of  the  Burlington  and  Missouri  Rail- 
road bridf^e  at  Nebraska  City. 

The  main  channel  in  this  vicinity  is  usually  betw^een  the  reef,  for  almost  its  entire 
length,  and  the  left  bank:  secondary  channels  through  different  parts  of  the  reef, 
alternately  forming  and  filling  back  for  every  slight  change  of  stage. 

In  the  fall  of  1896  a  pocket  was  formed  by  the  reef's  action,  adjacent  to  and  imme- 
diately above  the  head  of  the  revetment,  and  about  100  feet  of  the  work  flanked. 

Between  May  12  and  15,  1897,  the  200  feet  adjacent  to  and  below  the  pocket  were 
undermined  by  the  part  of  the  reef  opposite,  building  up  and  extending  about  100 
feet  toward  the  shore. 
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Abont  May  19,  a  channel  formed  throngb  the  reef  opposite  the  head  of  the  pocket. 
The  opening  mdnall^  enlarged  nntil  it  attained  a  width  of  abont  900  feet  on  May  26 
(Plate  I).  This  flow  impinged  against  the  city  water  front,  causing  a  slight  bank 
esving  for  about  2,000  feet  above  the  waterworks  pumping  station. 

Id  the  early  part  of  Jnne,  other  channels  were  formed  through  the  reef  some  dls- 
tsoce  farther  upstream,  wnile  the  one  just  described  silted  up  considerably,  the 
bank-caving  along  the  water  front  coincidently  ceasing. 

From  Jnne  12  to  15,  slight  bank-caving  just  above  the  city  waterworks  pumping 
Btotion  resulted  from  a  recurrence  of  somewhat  similar  conditions  to  those  prevail- 
ing in  the  latter  part  of  May. 

A  comparison  of  the  maps  of  1891  and  1S97  shows  that  there  has  been  some  bank 
erosion  during  that  period  along  the  city  front— probably  the  result  of  intermittent 
iwf  action  as  briefly  outlined  above. 

DIKB  CONSTBUCnOK. 

It  was  proposed  to  check  the  enlarging  of  the  pocket  above  referred  to,  and  the 
consequent  flanking  of  the  revetment  below  it,  by  three  short  dikes  placed  across 
it,  ^proximately  normal  to  the  general  direction  of  flow. 

Soondtngs  were  made  in  March,  1897,  on  which  the  bills  of  piling  and  other 
material  required  for  the  dikes  were  based. 

An  examination  made  May  11,  immediately  after  the  arrival  of  the  plant  at 
Kebraska  City,  showed  that  since  March  the  depth  of  water  in  the  pocket  had 
greatly  increased  by  scour.  In  consequence,  most  of  the  piles  that  had  been  pro- 
emed  for  the  dikes  were  too  short.  As  it  was  not  practicable  to  get  snfiicient  long 
piling  in  time  to  construct  the  dikes  as  originally  designed  before  the  June  rise,  the 
project  was  modified  bv  your  direction,  by  substituting  two  3-row  dikes  for  the 
three  2-row  dikes.  A  short  2-row  dike,  across  an  eddy  situated  a  short  distance 
below  the  pocket,  was  added  to  the  project. 

The  requirements  for  long  piling  were  partly  filled  by  procuring  such  oottonwood 
piles  as  were  available  within  an  economical  hauling  distance,  and  by  splicing  short 
pine  piles. 

Preparations  for  dike  work  were  completed  and  pile  driving  at  Dike  No.  1  was 
begun  May  19.  The  dikelis  131  feet  long,  having  the  outer  ten  oents  3-row  and  the 
inner  four  2-row.  The  pile  penetrations  vary  from  15  to  28  feet,  the  lesser  resulting 
from  a  scarcity  of  long  piles. 
Mat  weaving  was  begun  May  21,  and,  with  the  ballasting,  completed  May  23. 
Dike  No.  2  is  130  feet  long.  Its  outer  eight  bents  are  3-row,  its  inner  six  2-row 
work.  The  piles  have  an  average  penetration  of  29.8  feet,  the  minimum  bein^  23i 
feet.  After  the  first  six  bents  of  piles  were  placed,  the  driving  became  excessively 
hard,  and  a  water  jet  supplied  by  a  steam  pump  was  used  in  connection  with  the 
Vnlcao  Nasymth  hammer  to  increase  the  speed. 

The  bracing  of  the  Nebraska  City  dikes  consists  of  top  direct  braces  and  wales, 
diagonal  cable  stays,  and  direct  ground  braces,  the  latter  detail  being  used  for  the 
fiist  time.  They  are  designed  to  diminish  distortion  of  the  pile  bents  frames  that 
would  reenlt  from  the  ground  behind  the  piles  of  the  front  row  yielding  when  the 
dike  ia  subjected  to  stress  tending  to  overturn  it.  Each  ground  brace  consists  of  two 
4  by  8-inch  scantlings  bolted  and  spiked  to  blocks  near  their  ends,  which  separate 
them  slightly  more  than  the  diameters  of  the  piles  which  they  are  to  brace.  Short 
plank  spiked  at  intervals  to  the  under  edges  of  the  scantlings  form  a  orate  between 
the  blocks  to  hold  stone  ballast  for  sinking  the  brace  to  place.    (Fig.  3,  Plate  II.) 

Preliminary  to  framing  a  eroand  brace,  the  space  which  it  was  to  occupy  on  the 
ground  between  the  two  pues  was  measured.  Several  apparatus  were  made  for 
this  purpose,  but  none  were  entirely  satisfactory,  as  they  frequently  failed  in  swift, 
deep  water  to  furnish  a  close  enough  measurement  to  insure  the  requisite  snug  fit 
between  brace  and  piles  to  make  the  former  frilly  effective.  That  finally  adopted  is 
illustrated  in  figs,  o  and  6,  Plate  II.  It  consists  of  an  iron  ring  2  feet  in  diameter, 
made  of  |-inch  iron,  bolted  to  a  long  straightedge.  The  ring  being  slipped  over 
the  pile  and  the  straightedge  plumbed  wit-n  a  spirit  level,  the  measurement  a  is 
made,  the  constants  h  and  6^  oeing  added  to  it  to  ^ive  the  total  length  of  brace  out- 
side the  separating  blocks.  To  place  the  brace,  it  was  first  swung  by  |-inch  wire 
strands  passing  over  two  rollers,  one  near  each  end  of  the  brace,  supported  by  two 
punts.  (Fig.  4,  Plate  II.)  It  was  then  loaded  with. enough  stone  to  give  a  sinking 
weight  of  SOO  or  400  pounds  in  excess  of  its  buoyancy  and  lowered,  being  kept 
ftpproximately  level  to  prevent  upsetting  by  the  current  and  dumping  the  ballast. 
IliiB  hsppened  whenever  the  downstream  end  of  a  brace  was  allowed  to  get  much 
below  its  upstream  end. 

As  the  liver  was  near  a  flood  stage  during  the  construction  of  the'flikes,  the  con- 
ditions for  nlacing  the  ground  braces  were  unfavorable.  They  were  not  infre- 
quently, whue  being  lowered,  prevented  from  reaching  the  bottom  b^  being  bound 
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advantage  to  clear  the  brace  by  springing  the  piles  apart.    It  consists  of  two 

made  of  4  bT  4-inoh  pine,  each  arm  having  an  iron  sleeve  attached  at  cme  end.  and 
a  screw  working  through  a  nnt  at  the  other. 

The  spreader  is  adjusted  to  fit  approrimatriy  diflferent  widths  of  bent  by  sHdinir 
each  arm  through  the  sleeve  of  the  other.  The  pilee  are  forced  apart  by  torninir  the 
screws,  the  arms  being  prevented  from  slipping  by  an  iron  link  lyinir  diairoaaUv 
across  them,  fitting  into  notches  on  their  outside  faces.  *     »      -o  j 

After  setting  the  ground  braces  to  the  mat,  or  as  near  it  as  possible,  the  struidB 
need  for  lowering  were  spiked  to  the  heads  of  the  a<]Jaeent  piles. 

By  your  direction  the  screen  was  omitted  from  the  outer  nftv  feet  of  Dike  N<k  1  and 
the  outer  30  fpet  of  Dike  No.  2.    Dike  No.  1  was  completed  May  29. 

Work  on  Dike  No.  2  had  to  be  several  times  suspended  on  account  of  hif  h  water 
and  was  not  completed  until  June  21.  ' 


with  satisfactory  results.    Its  iTetaSs  are  shown  in  figs.  7, 8,  and  9,  PL  flT"''  ^^ 

To  meei  the  emergency  caused  by  bank-caving  along  the  city  water  front,  previooalv 
relurred  to,  by  which  the  pumping  station  supplying  the  city's  water  and  the  olant 
fvmishing  electric  light  were  threatened,  I  was  directed  by  you  to  construct  ttina 
short  dikes  immediately  above  the  pumping  station. 

8ubse<^uen  tly,  bed  rock  being  found  at  the  sites  of  the  dikes  so  dose  to  the  surface  bh 

to  make  it  impossible  to  give  the  dike  piles  proper  penetrations,  the  construotdoai  of 

the  dikes  was,  by  your  direction,  abandoned,  and  instead  a  section  of  bank  at  the  site 

of  each  dike,  50  feet  long,  was  ordered  protected  with  2  cubic  yards  of  stone  rinrao  ii«r 

linear  foot.  *^    *^  *^ 

This  work  was  begun  June  24^  and  about  one-third  completed  at  the  close  of  tkA 

fiscal  year.  ** 

The  moving  of  plant  to  Leavenworth,  Eans.,  by  the  steamer  Hugo  began  June  24 

The  following  statement  shows  the  extent  and  net  cost  of  the  improvements : 

SkUemeni  of  eaeUni  and  net  €0§t  nf  dike  Mwrk, 
DIKE  HO.  L 


CIms  and  extent  of  work  sod  qafintities  of  msterial,  eto. 


5  mooring  pileii  a  with  steAm  hanimer : 
near  1Im(  pbie  I  "' 
10  bnthela  ooal . 


» piling  . 


do  feet  a-inoh  wire  strand. 

1  pouna  spikea 

L«or 


PhMslos  48  dike  piles  with  eteam  hammer: 

l,0dO  linear  feet  pine  piling 

420  linear  feet  oak  pihng 

50  linear  feet  cotton  wood  piling 

TO  bnahels  coal 

88  feat  f-incfa  wire  atrand 

4  pounaJB  spikes 

Labor 


Weaving  181  linear  feet  (U,801  square  feet)  willow  mattress: 

90  oords  brash 

8,375  feet  |-inoh  wire  strand 

Labor  


Ballaating  181  linear  feet  (11,801  square  feet;  willow  mattress: 
Biibi< 


139  cubio  yards  stone. . 
Labor 


PhMisg  21  ground  braces : 

a,436  foet  B.  U.  yellow  pine  lumber. 

84  pounds  naila 

76  wrought  washers 

4S4  feet  flinch  wire  strand 

84  screw  boHs 

158  pounds  spikes 

IS  cubic  yams  atone 

l«sbor 


Cost  per 
n»it. 


80.280+ 
.18 
.007+ 
.022 


.280+ 
.178+ 


.10 

.007+ 

.022 


2.270+ 
.007+ 


Cost  of 
each  iteoo 


$8.22 

1.00 

.28 

.02 

8l87 


880.48 

78.82 

4.88 

7.00 

.68 

.08 

70.58 


1.545+ 


19.121+ 
.020+ 
.002+ 
.007+ 
.187+ 
•  022+ 
1.646+ 


205.  )8 
26.88 
135.74 


214.89 
64.11 


44L86 

.70 
.19 
8.64 
6.38 
8.48 
18.55 
66.31 


ToiaL 


C87.78 


887.25 


87ft.  00 


a  Four  of  these  mooring  piles  were  aftervarda  drawn. 


uuin 
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Statement  of  extent  and  net  coat  of  dike  work — Cod  tinned. 


DIKE  NO.  1— Contlnaed. 


CbbM  and  extent  of  work  and  quantities  of  material,  etc. 

Cost  per 
nnit. 

CoRtof 
each  item. 

Total. 

AttMUac  top  braoea  to40  linear  feet  2-row  and  91  linear  feet  3row  dike : 
9  ns  !Wt  B.  H.  Tf>]lffiw-pinf^  InmlM^r , 

$19,121+ 
.022+ 
.187+ 
.002+ 
.020+ 
.14 
.007+ 

$73.08 

2.26 

22.50 

.61 

1.03 

2.38 

1.00 

60.25 

SMwioaxbtwaahen 

17dziftbolt8   .    . 

140  feet  iJnch  wire  atrand 

T^abflr  .7 

$153.20 

Attoehinc  18  pairs  stay  cables : 

15«  feet  l-bMh  wire  stnnd 

.007+ 
.037+ 
.022 
.020+ 

1.22 
83.88 

1.87 

.21 

23.25 

90e  feet  1-inch  steel  cable 

9S  ponnfis  spikes. •  ■•...... 

10  iMnnds  nails 

Tishn> 

60.43 

BowBiBr  81  linear  feet  of  dike: 

1.771  + 

19.121  + 

.020  + 

14.17 

9.79 

.21 

12.00 

S12  feet  B.  H.  Tdtofr-Dine  lumber 

is  iM^nda  nails 

jrgonnaaiiaiis  .........  ............ 

'**^        **■'**' 

OIL  17 

Tswiagaaaterlal  and  moring  plant: 

Hire  of  towboat 

110.63 
27.60 

27ibasbelscoal 

188  18 

Total 

1  737.76 

DIKE  NO.  2. 


9|Uciac  10  pine  pilea : 

U4  linear  feet  pine  piling  *  . 

37  sorsw  bolts 

800  feet  |-inch  wire  strand. . . 
36  ponnas  spikes . 
Spoon  " 
LsEor. 


^ladiig  2  mooring  piles  with  stetini  lianmior : 

190  linear  feet  cotton  wood  piling 

8  bushels  coal 

4  pounds  spikes 


"tP, 


,  46  dike  piles  with  steam  liammer : 
linear  feet  pine  piling 

1,248  linear  feet  Cottonwood  piling 

122  bnshela  coal 

30  pounds  spikes 

8  poonda  nails. 

Labor 


Wflsring  189  linear  feet  (14,061  square  feet)  willow  matlroHs: 

Moordabmsh 

3,525  feet  i-inch  wire  atrand 

Labor 


Adlattbig  190  linear  feet  (14,061  square  feet)  willow  mattrosB : 
Bubic  yards  stone 


145  eub 
Ubor. 


^I>cifi|i0  froiind  braces : 

1MB  feet  B.  H.  ydlow-pine  lumber. . 

16  cable  yards  stone 

486  feet  (inch  wire  strand 

4B  wronght  washers . 

7  pounds  spikes 

ill  pounds  nails 

Idiiftbolt 

Hscrsw  bolts 


BNO  97 ^246 


*  Lost  in  cutting  splices. 


$0,230+ 
.187+ 
.007+ 
.022 
.020+ 


.099+ 

.10 

.022 


.230+ 

.009+ 

.10 

.022 

.020+ 


2.279+ 
.007+ 


1.645+ 


19.121  + 

1.545+ 
.007  + 
.002+ 
.022 
.020  + 
.14 
.187+ 


$26.20 

6.94 

6.24 

.77 

.51 

68.10 


9.91 


.09 
17.52 


226.08 

123.68 

12.20 

.66 

.16 

117.28 


218.86 
27.50 
131.56  i 


224.16 
26.05 


88.40 

23.19 

2.63 

.17 

.15 

2.28 

.14 

6.76 

68.22 


$108.85 


28.82 


480.66 


877.02 


250.21 


187.98 
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Statement  of  extent  amd  net  oast  of  dike  work — Continaed. 
DEEB  NO.  2-OontiDa6d. 


ClsM  ftnd  extent  of  vork  and  qtumtitiea  of  mAterial,  etc. 


A  ttorbing  top  braces  to  24  linear  feet  1-row,  68^  feet  2-row,  and  71| 
fo6t  3-Pow  dll 


like: 
4,975  feet  B.  M. yellow-pine  lumber., 

108  screw  bolts 

12driflbolts 

41  pounds  spikes 

58|  ponnds  nails 

140  wrought  washers 

134  feet  §- inch  wire  strand 

Labor 


Attaohing  11  pairs  stay  cables: 
7M  feet  f-fnch  steel  cable. .. 
271  feet  I- inch  wire  strand.. 

89poiuins  spikes 

10  pounds  nails 

Laoor 


Screening  119  linear  feet  of  dike: 

6(  cords  screening  poles 

12  ponnds  nails 

Labor 


T(»>dng  material  and  moving  plant: 

Hire  of  towboat 

282  bushels  ooal 


Total. 


Cost  per 
unit. 


Cost  of 
each  item. 


110. 121+ 
.187+ 
.14 
.022 
.020+ 
.002+ 
.007+ 


.037+ 
.007+ 
.022 
.020+ 


1. 771+ 
.020+ 


.10 


$96.13 

19.88 

1.68 

.90 

1.10 

.37 

1.05 

47.87 


29.70 

2.11 

1.90 

.21 

23.85 


12.04 

.25 

10.50 


112. 74 
28.20 


ToUL 


«1«7.96 


C7.n 


L7Q 


IdaM 


1,772.83 


DIKE  NO.  8. 


Placing;  8  dike  piles  with  steam  hammer: 

200  linear  feet  pine  piling 

66  linear  feet  cottonwood  piling 

65  bushels  coal 

Labor 


Weaving  80  linear  feet  (1,448  square  feet)  willow  mattress: 

8  cords  brush 

Labor 


Ballasting  89  linear  feet  (1,443  square  feet)  willow  mattress : 

80  cubic  yards  stone 

Labor 


Attaohing  top  braces  te  32  linear  feet  2  row  and  20  linear  feet  1-row  dike : 

840feetB.M.  yellow-pine  lumber 

19  screw  bolts 

8  pounds  nails 

15  pounds  spikes 

40  wrought  washers 

Labor 


Screening  88i  linear  feet  of  dike: 

8|  cords  screening  poles 

8  pounds  nails 

Labor 


Towing  material  and  moving  plant: 

Hire  of  towboat 

48  bushels  coal 


Total. 


10.230+ 
.099+ 
.10 


2.279+ 


L545  + 


19. 121+ 
.187+ 
.020+ 
.022 
.002+ 


1.771+ 
.020+ 


.10 


$66.87 

5.56 

6.50 

17.18 


18.24 
12.16 


46.38 
18.06 


16.06 
8.56 

.06 

.33 

.10 

20.79 


6.20 

.16 

4.60 


16.73 
4.20 


foe.10 


80.40 


04.44 


40.00 


laoo 


20.03 


263.78 
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SUUement  of  extent  and  net  caet  of  dike  work— Continaed. 
STATEMENT  OF  EXTENT  AND  KBT  COST  OF  STOKE  REVETMENT. 


GIms  and  extent  of  work  and  quantities  of  material,  eto. 


Cost  per 
nnit. 


Cost  of 
each  item. 


Total 


CoT6ris|; 50  linear  feet  (1,500  square  feet)  with  stone  riprap: 

lOOcabic  yards  stone 

Labor  trimming  bank 

Labor  loading  and  pliMing  stone 


$1.18 


$118.00 
6.13 
70.72 


$1M.85 


Very  reepectfnlly,  your  obedient  Bervant, 

Saml.  H.  Tongb,  Divition  Engineer. 
Lieat.  Col.  Amos  Sticknet, 

Corpe  of  Engineere,  U,  8.  A,, 

Freeident  Mieeouri  Biver  Coiiiiit<««ioii. 


Appendix  H. 

AXnnTAL  REPORT  OF  MR.  S.  H.  TONGB,  DIVISION  SNOINEBB. 

Missouri  River  Commission, 

Office  of  Division  Engineer, 
Nebraeka  Citify  Nebr,,  June  30, 1897, 
Colonel:  I  have  the  honor  to  submit  my  report  of  operations  on  improving  the 
Miiwonri  River  on  Osage  division  of  iirst  reach,  for  the  part  of  onirent  fiscal  year 
terminating  Aagnst  31,  1896,  as  follows : 

DIKE  repairs. 

On  July  5,  97  feet  of  Dike  19  B,  abont  140  feet  from  its  root,  was  breached.  This 
vas  followed  on  Jnly  7,  by  a  breach  abont  90  feet  long,  through  Dike  19  A,  and  50 
feet  inside  the  dike  head. 

The  breaches  gradually  widened  till  July  31,  when  that  at  19  B  attained  a  width 
of  no  feet,  and  that  at  19  A  of  185  feet. 

Daring  Uie  latter  part  of  the  June  rise,  and  almost  the  entire  month  of  Jnly,  the 
HLssoun  was  at  a  higher  stage  than  the  Osage,  and  there  was,  in  consequence,  a 
urong  flow  from  the  latter  into  the  former  over  Osage  Chute  Dam.  On  account  also 
of  depressions  in  the  accretions  between  Dikes  19  A  and  19  B,  referred  to  in  the  last 
innaal  report,  the  current  through  the  outer  part  of  the  former  and  inner  part  of  the 
Utter  was  very  swift.  The  apparent  cause  of  the  breaches  was  scour,  resulting 
from  the  abov^^escribed  current  being  deflected  to  and  concentrated  on  the  bottom 
by  accumulations  of  floating  driftwood  above  the  dikes.  The  pressure  of  the  current 
OD  the  driftwood,  being  transmitted  to  the  upper  parts  of  the  dikes,  also  contributed 
to  bleaching  them. 

The  stream  end  of  Dike  19  A  had  been  destroyed  by  scour  in  April^  1894,  and  was 
iwniutmcted  in  May,  1895,  as  4-row  dike,  with  heavy  oak  piles  driven  to  26  feet 
penetrations. 

The  breached  part  of  Dike  19  B  was  constructed  of  white  cypress  piles,  with  pene- 
trttions  of  28  to  30  feet. 

I  was  directed  by  your  letter  of  July  9  to  renew  the  outer  end  of  Dike  19  A.  The 
bigh  stage  of  the  nver,  however,  did  not  permit  this  being  done  until  July  31. 

The  new  work  waa  made  4-row  dike  with  a  3-row  "L,"  95  feet  long.  Pine  piles 
were  used  exclusively  and  were  given  penetrations  of  about  27  feet. 

Besides  the  usual  top  bracing  the  pile  structure  was  reenforced  at  each  bent  by  a 
double  wire  strand  stay  f  or  i  inch  diameter.  They  were  attached  to  the  piles  of  the 
f^ntrow  at  the  ground  and  extended  to  those  of  the  back  row  at  their  tops,  where, 
^fter  being  tightened  by  means  of  tackle  and  the  power  capstan  of  a  64-foot  barge, 
^y  were  made  fast. 

Ilie  work  was  completed  August  12.    Its  cost  was  $1,942.99. 
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GKNSRAIi  BBSULTS  OF  IMPROVSMENT  WORKS. 

Croes  seetioDB  on  the  lines  of  one  of  the  dikes  of  each  group  shown  on  Plates  I,  II* 
snd  III  represent  the  building  np  of  accretions  around  the  dikes  since  their  con- 
struction. 

The  improYements  in  channel  at  the  same  sections,  either  by  enlargement  or 
changed  position,  are  also  shown  np  to  the  dates  thereon  indicated. 

There  is  also  submitted  a  longitudinal  section  of  the  improved  reach  of  riTer,  show- 
ing  the  depths  and  slope  of  water  surface  for  about  a  five-eighths  stage. 

The  deep  hole  at  the  stream  end  of  Dike  P  resulted  from  an  eddy  formed  by  the 
meeting  at  right  angles  of  two  currents — that  of  the  main  channel  normal  to  the 
dike  and  that  from  behind  the  towhead  opposite  and  below  Jefferson  City,  flowing 
parallel  to  and  above  the  dike.  The  same  feature  at  Dike  No.  34  was  produced  by 
somewhat  similar  causes. 

Discharge  measurements  made  about  the  middle  of  August  with  the  river  about  a 
iiTe-eightbs  stage,  near  Ewlng  boat  yard,  between  the  head  of  Dodds  Island  and  Fer- 
guson Island  and  in  Ferguson  Island  Chute,  showed  a  loss  of  about  25  per  oent  in 
volume  over  Osage  Chute  Dam,  and  of  11  per  cent  additional  through  openincn  in 
the  accretions  between  the  dam  and  the  head  of  Ferguson  Island.  To  these  diver- 
sions of  flow  are  to  be  attributed  a  noticeable  shrinkage  in  channel  areas  and  redae- 
tion  in  depth  at  the  two  lower  localities. 

PLAKT. 

Daring  and  after  the  Jnne  rise  the  floating  plant  was  laid  up  at  the  blnffii,  about  1 
mile  below  the  Ewing  boat  yard. 

The  roofs  of  construction  quarter-boats  Nos.  3  and  6  were  repaired,  also  the  calk- 
ing of  three  100-foot  barees,  four  64-foot  barges,  hydraulic  grader  No.  8,  carrryin.ff  a 
Cram  steam  hammer,  and  the  division  office  boat. 

A  burnt  sheet  of  the  steam  tender  Atalanta  boiler  was  replaced  by  part  of  a  ne^w 
ring,  and  the  boiler  tested  to  186  pounds  hvdrostatic  pressure.    One  of  her  cranks 
which  had  worked  loose,  was  shimmed  and  secured  by  three  steel  pins.    The  boat 
was  also  painted. 

The  old  heater  of  the  steam  tender  Melutina  was  replaced  by  a  copper-coil  heater 
from  one  of  the  pile  sinkers  and  her  furnace  liners  repaired.  Some  changes  were 
also  made  in  the  roof  of  the  boat,  with  a  view  to  reducing  the  high  temperature  in 
the  engine  room. 

Slight  repairs  were  also  made  to  the  Vulcan  Nasmyth  steam  drivers,  and  the  oflAce 
boat  launched. 

The  total  expenditures  on  account  of  plant  amounted  to  $8,470.85,  of  which  $500.37 
were  for  repairs. 

The  work  of  improving  the  Missouri  River  on  Osage  Division  and  such  plant  and 
property  pertaining  to  it  as  were  not  required  for  carrying  on  construction  works  at 
up-river  points  were,  by  your  direction,  transferred  to  Mr.  8.  Waters  Fox,  Division 
^gineer,  on  September  6. 

Very  respectfully,  your  obedient  servant, 

Sam'l  H.  Tongb,  Division  JSngin 
lieut.  Col.  Amos  Sticknby, 

Carps  of  Engineers,  XT,  S,  A,, 

President  Missouri  Biver  Commissiom* 


Appendix  L 
annual  bsport  of  mb.  8.  waters  fox,  division  engineer—osagb  division. 

Missouri  River  Commission, 

Office  of  Division  Engineer, 

Chamois,  Mo.,  June  SO,  1897, 
Colonel:  I  have  the  honor  to  transmit  herewith  a  report  of  the  operations  under 
my  charge  on  the  Osage  Division  during  the  period  from  September  6  to  the  end  of 
the  tiscalyear  of  1897.  On  the  24th  of  August  you  notified  me  of  the  assignment  to 
my  charge  of  the  work  continuing  the  improvement  in  Ostige  Division  of  first  reach. 
The  transfer  was  completed  September  6,  and  thereafter  operations  were  condncted 
under  my  supervision.    The  following  illustratious  accompany  the  report: 

A  map  (PI.  I)  of  the  river  from  a  point  about  1  mile  below  Claysville,  Mo.,  to 
Isbell  Station,  Mo.,  as  developed  from  tlie  regular  annual  fall  survey  of  October, 
1896,  showing  proposed  lines  of  rectification,  the  location  and  character  of  improve- 
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ment  works  completed,  in  progress  of  constmotion,  and  proposed ;  also  cross  sec- 
tions of  the  river  at  intervals  of  about  1,000  feet,  and  steamboat  channels. 

One  map  (PI.  II)  of  the  river  between  Dikes  17  and  36,  showing  proposed  change  of 
plan  for  junction  of  Osage  and  Missouri  rivers. 

One  drawing  (PI.  Ill)  showing  in  cross  section  the  proposed  out  through  Osage 
Point  as  approved. 

One  drawing  (PL  lY)  showing  in  cross  section  the  arrangement  of  Dike  19^  A  as 
first  planned  and  approved. 

Four  photographic  views  (Pis.  V  to  VIII)  showing  dikes  in  process  of  construction 
sod  completed. 

One  hvdrofrraphio  chart  (PI.  IX)  showing  the  position  of  a  sheer  dike  above  Dike 
29  A  and  the  local  changes  in  conditions  of  flow  produced  by  it. 

The  operations  comprised  the  construction  ot  new  dike;  the  extension,  repairs, 
alteration,  and  removal  of  old  dikes;  revetment  repairs;  procuring  construction 
materials;  snrvejing;  care  and  repair  of  plant,  and  the  usual  miscellaneous,  inci- 
dental, and  office  work.  The  work  was  done  under  an  allotment  of  $164,000  from  the 
appropriation  of  JuneS,  1896,  for  con  tinuingthe  systematic  improvement  in  first  reach, 
and  in  accordance  with  a  project  dated  September  30  and  approved  by  you  under 
date  of  October  2.  This  project  was  based  upon  yours  of  August  18,  which  was 
approved  by  the  Chief  of  Engineers,  United  States  Army.  In  brief  it  provided 
in  detail  for  the  prosecution  of  the  new  plan  for  a  junction  of  the  Osage  and  Mis- 
souri rirers  in  the  vicinity  of  Cote  Sans  Dessein,  and  conditionally  for  the  following 
work:  The  degrading  of  the  outer  end  of  Dike  19  A;  the  protection  of  the  shore 
end  of  Dike  23 ;  the  constniction  of  a  sheer  dike  above  Dike  29  A  and  the  reenforce- 
ment  of  the  bracing  on  the  latter  structure;  the  restoration  of  the  outer  ends  of 
Dikes  34,  35,  and  36  to  the  nroposed  line  of  rectification,  and  the  construction  of  a 
new  dike,  37  B,  across  Bear  Island  Chute  at  the  head  of  the  island.  The  total  expendi- 
taie  during  the  year  was  $58,939.46,  as  shown  in  Appendix,  Exhibit  H. 

NBW  JUNCTION  or  OSAGE  AND  MISSOURI  RIVERS. 

Mem«.— The  accompanying  map  (PI.  II),  with  its  explanatory  notes,  shows  so 
clearly  the  general  scheme,  that  I  beg  leave  to  refer  to  it  and  the  following  extract 
from  a  resolution  of  the  Missouri  River  Commission  passed  July  17,  1896,  for  a  full 
presentation  of  the  matter: 

"The  effect  of  the  work  done  in  the  vicinity  of  Dodds  Island  has  been  to  produce 
ft  difference  in  level  of  water  surface  in  the  Missouri  River  and  the  Osage  at  tne  head 
of  this  island,  when  the  Osage  is  not  in  flood,  of  about  3  feet.  In  consequence  of 
this  difference  of  level  the  dikes  above  the  head  and  at  the  foot  of  this  island  have 
been  breached  a  number  of  times,  and  the  low  dam  extending  out  from  the  head  of 
the  island  has  required  firequent  repairs  and  extensions.  It  is  believed  that  this 
difference  in  water  level  on  the  opposite  sides  of  the  island  would  always  be  a 
Bonrce  of  danger  to  the  works,  and  by  their  breaching  cause  a  filling  up  of  the  chan- 
nel of  the  Missouri  River.  These  effects  have  become  more  and  more  apparent  as 
the  dike  work  has  progressed  toward  and  below  the  foot  of  Dodds  Island.  More- 
over, the  low- water  flow  of  the  Osage,  being  extremely  small  in  volume,  it  is  believed 
eould  not  maintain  a  navigable  channel  throngh  the  chute  behind  the  island  with- 
out extensive  construction  works  for  reducing  the  cross-sectional  area.  For  these 
Kssons  provision  should  be  made  at  an  early  date  for  bringing  the  Osage  into  the 
Missouri  at  its  natural  mouth  at  the  head  of  Dodds  Island  and  for  closing  the  chute 
behind  that  Island." 

The  order  in  which  it  was  proposed  to  carry  on  the  work  was  as  follows:  The 
demding  of  Dikes  25  and  26  and  the  closing  of  the  breach  at  the  shore  end  oi  Dike 
19  B  to  be  commenced  on  receipt  of  authority ;  the  two-row  pile  work  in  Dike  19^^  A 
was  next  in  order,  but  as  the  foot  mattress  did  not  extend  above  the  upper  row  of 
piles  its  construction  was  to  be  deferred  until  the  purchase  of  the  land  had  been 
made;  the  cut  through  Osage  Point  having  been  made  and  Dike  19^^  A  completed, 
that  portion  of  19  B  lying  within  the  limits  of  the  proposed  low- water  way  was  to 
be  removed;  then  the  in-shore  portion  of  that  dike,  the  Osage  Dam,  and  Osage  Point 
Tevetment  were  to  be  degraded ;  then,  if  necessary,  to  cause  a  flow  through  tlie  new 
cut,  a  ditch  15  feet  wide  was  to  be  cut  through  the  accretions  below  19  B  on  the 
proposed  line;  the  construction  of  Dikes  32,  33,  and  33  B  was  to  await  the  develop- 
nwnt  of  the  proposed  low-water  channel  way  tiirough  Osage  Point  to  a  junction  on 
the  proposed  line  with  the  Missouri  River. 

Degrading  Dike  S5, — Because  a  favorable  stage  of  river  did  not  sooner  occur  the 
work  of  lowering  this  dike,  and  also  No.  26,  was  deferred  until  early  in  December. 
To  have  lowered  them  to  the  extent  proposed  in  the  project  would  have  involved  a 
very  large  expense  in  the  removal  and  excavation  of  extensive  rack  heaps  and  accre- 
tions which  had  formed,  and  accordingly  the  dikes  were  lowered  as  far  as  possible 
^thout  excavation.    Between  the  8d  and  the  6th  of  December  the  outer  42  feet  of 
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Dike  25  aad  50  feet  of  ita  trail  were  oat  down  to  an  elevation  of  2.2  feet  above  stand- 
ard low  water,  and  rebraced,  and  a  large  drift  pile  60  feet  from  the  outer  end  of  the 
dike  was  fired. 

Degrading  Dike  26. — ^The  lowering  of  the  grade  of  this  dike  was  accomplished  as 
far  as  practicable  between  the  4th  and  8th  of  December.  The  braces  on  the  enter 
200  feet  of  the  main  dike  and  the  trail  were  removed.  The  outer  32  feet  of  the  dike 
and  48  feet  of  the  trail  were  cat  down  to  grade  and  rebraced. 

Dike  19  B. — ^The  constraction  of  208  linear  feet  of  two-row  work  to  close  the  gap 
at  the  shore  end  of  Dike  19  B  was  commenced  October  13  and  completed  on  the  23d 
of  the  same  month.  A  photographic  view  of  this  work  is  shown  on  the  accompany- 
ing PI.  V.  The  work  of  removal  of  that  portion  of  this  dike  and  its  accumulated 
drift  which  lies  within  the  proposed  low-water  channel  way  of  the  Osage  River  was 
began  on  December  3  and  continued  throughout  that  month^  and  at  times  daring 
January  and  February  as  the  weather  and  stage  of  river  permitted.  The  degrading 
of  the  same  structare  beyond  the  limits  of  the  low  water  and  within  those  of  the 
high- water  lines  was  also  begna  at  the  same  time.  The  dike  is  a  three-row  structare 
boilt  in  1895;  the  original  penetration  of  the  piles  was  25  feet,  which  had  subse- 
quently been  increased  by  the  accretions  to  an  average  of  about  30  feet.  Of  the 
1,550  linear  feet  of  the  dike  which  lies  within  the  proposed  Osage  River  channel,  682 
linear  feet  were  within  the  limits  of  the  low-water  way  and  were  to  be  entirely 
removed,  and  the  remaining  length  to  be  degraded  to  a  slope  from  standard  low 
water  to  8  or  4  feet  above  it^  between  the  limits  of  the  right-bank  low- water  way  and 
the  line  of  high-water  flow.  The  pulling  of  the  piles  was  undertaken  with  two  pairs 
of  shears,  each  rigged  for  pull  witn  a  horse  capstan  of  six  6-inch  manila  lines.  Some 
of  the  piles  were  extremely  difficult  to  pull,  and  several  broke  in  two  under  practi- 
cally a  straight  strain.  The  total  number  of  piles  got  out  was  82.  The  wales  and 
braces  were  removed  from  the  entire  1,550  feet  of  the  dike  and  the  piles  within  the 
limits  of  the  proposed  high  and  low  water  way  cut  down  as  close  to  the  required 
grade  as  possible.  The  drift  within  the  lines  of  low-water  flow,  which  covered  an 
area  of  about  2|  acres  from  2  to  10  feet  deep,  was  fired  and  about  three-fourths  of  it 
reduced  to  ashes.  Coal  oil  was  liberally  used  to  assist  in  the  firing,  but  some  of  the 
larger  pieces  were  so  water-soaked  that  their  burning  was  difficult.  Dynamite  was 
used  to  loosen  large  pieces  of  the  drift,  so  that  it  might  be  piled  up  in  heaps  to  &cili- 
tate  burning. 

Cut  through  Osage  Point — The  proposed  cut  through  Osage  Point  as  approved  is 
shown  in  cross  section  on  the  accompanying  PI.  In.  In  accordance  with  instruc- 
tions contained  in  your  letter  of  September  10,  negotiations  were  at  once  be^pin  with 
the  owner  for  the  purchase  by  the  United  States  of  all  the  land  on  Osage  Point  lying 
to  the  eastward  of  the  left  bank  of  the  proposed  waterway,  and  as  it  was  thought 
that  that  could  be  quickly  consummated,  arrangements  were  made,  by  your  direc- 
tion, for  hiring  and  promptly  assembling  on  the  ground  the  necessary  excavating 
plant  and  operating  crews.  But  as  it  was  not  until  the  latter  part  of  May — some 
eight  months  later — that  the  purchase  was  finally  completed,  and  as  ownership  by 
the  United  States  was  an  essential  preliminary^,  no  work  was  done  on  the  cut. 

Dike  19^  A, — This  structure  as  originally  designed  and  approved  is  shown  in  accom- 
panying PI.  lY.  It  is  intended  to  constitute  the  left  bank  of  the  proposed  water- 
way of  the  Osage  River  from  its  intersection  with  the  main  right  bank  of  the  Missouri 
River  on  Osage  Point  to  a  point  a  short  distance  bevond  its  intersection  with  Dike 
19  B.  It  was  to  consist  of  an  embankment  of  earth  built  to  an  elevation  of  5  feet 
above  standard  high  water  and  reinforced  on  the  lower  or  Osage  River  side  by  a 
2-row  pile  structure,  the  latter  to  extend  from  Dike  19  B  to  the  right  bank  of  Osage 
Dam  Chute,  at  an  elevation  of  7  feet  above  standard  low  water.  On  October  16. 
by  your  direction,  work  on  the  pile  structure  was  commenced,  it  having  been  decided 
to  change  the  arrangement  so  that  that  part  of  the  dike  would  lie  on  the  upper  or 
Missouri  River  side  of  the  embankment.  It  was  completed  on  the  28th  of  November. 
The  accompanying  photographic  views.  Pis.  V  and  VI,  show  the  dike  as  it  then  was. 
Two  hundred  and  sixty-six  piles  were  driven  in  the  dike  in  bents  of  2,  spaced  10  feet 
each  way,  to  an  average  penetration  of  26.8  feet,  and  9  for  temporary  anchorage. 
One  thousand  three  hundred  and  ninety-three  linear  feet,  or  59,380  square  feet,  of 
foot  mattress  was  woven.  The  mat  was  60  feet  wide  within  the  limits  of  the  water- 
way of  Osage  Dam  Chute  and  30  feet  wide  on  the  dry  bar ;' the  lower  edge  of  it  was 
flush  wHh  tne  lower  row  of  piles.  A  pole  curtain  was  put  on  that  portion  of  the 
dike  in  the  waterway.  The  system  of  bracing  shown  in  cross  section  on  PI.  IV  was 
followed.  The  wales  were  6  by  8  inch  lumber  on  the  upper  row  and  5  by  8  inch  on  the 
lower  row,  and  were  bolted  to  the  piles  with  |-inch  screw  bolts.  The  direct  braces- 
two  pieces  of  4  by  8  inch — embraced  the  piles  and  were  bolted  to  them  with  |-inch 
screw  bolts.  They  rested  on  the  top  wales  (upper  and  lower  row)  and  were  gained 
on  them  1  inch  to  take  a  thrust.  The  drop  braces  were  made  of  two  pieces  of  4  by 
6  inch  stuffy  separated  at  the  lower  end  by  a  3 -foot  block  so  as  to  embrace  the  pile 
at  the  river  bottom.    A  sling  of  four  parts  of  |-inch  wire  strand  passed  around  the 
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pile  and  through  the  brace  at  the  separating  block,  bo  that  when  the  brace  was  in 
place  the  sling  firmly  held  it  to  the  pile.  The  top  end  of  the  brace  was  ont  in  under 
the  direct  brace  and  against  the  wale  and  then  fastened  to  the  pile  with  a  |-inch 
•erew  bolt. 

A  rise  of  11  feet  in  river  occurred  in  January,  and  during  the  flood  the  flow  through 
Uie  Osage  Dam  chute  was  several  times  reversed  according  to  the  relative  stages  of 
the  two  rivers.  After  the  rise  subsided,  it  was  found  that  310  linear  feet  of  the  cur- 
tain on  the  dike  had  been  damaged  and  required  renewal.  This  was  done.  Daring 
the  April  rise  a  breach  developed  in  this  dike  beginning  about  680  feet  from  its  inter- 
section with  Dike  19  B,  and  a  waterway  75  feet  wide  and  8  to  10  feet  deep  was  scoured 
arooiid  the  west  end  of  the  structure.  A  pile  of  rock  ballast,  stored  on  the  bar  last 
season,  prevented  the  gap  from  enlarging.  Large  quantities  of  driftwood  had  accumu- 
lated along  the  entire  line  of  the  oike,  being  especially  heavy  between  Dike  19  B 
and  the  breach.  An  examination  of  the  bottom  in  the  breach,  showed  the  foot  mat- 
tress to  be  intact.  The  upstream  edge  of  it  apparently  had  not  moved ;  but  on  the 
line  9f  the  piling  the  observed  depths  showed  the  mat  to  be  from  8  to  15  feet  lower 
tiian  when  it  was  put  there,  while  just  below  the  lower  edge  there  was  39  feet  of 
water.  Undoubtedly  the  breach  was  caused  by  scour  due  to  overpour,  as  the  mat- 
tress does  not  extend  beyond  the  lower  row  of  piles.  Several  bents  of  the  structure 
that  lodged  below  showed  both  piles  and  the  braces  unbroken.  Instructions  were 
given  to  close  the  breach  and  extend  the  dike  to  a  junction  with  19  A,  the  old  work  to  be 
leenforoed  on  the  upstream  side  with  a  row  of  piles,  extending  5  feet  above  standard 
low  water,  and  placed  15  feet  above  the  upper  row  of  the  old  work.  Operations  were 
bc^on  on  May  ^  and  by  June  25  the  dike  was  practically  completed. 

Because  of  the  accumulation  of  drift  the  reenforce  pile  from  Dike  19  B  for  35  bents 
seross  the  bar  was  driven  alongside  of  the  upper  "pile  of  the  old  structure.  The 
part  of  the  extension  on  the  right  shore  bar  for  17  bents  from  the  junction  with  Dike 
19  A  was  made  two-row  work.  In  all,  297  piles  were  driven,  of  which  278  were  in 
dike  and  the  balance  for  temporary  anchorage.  The  average  penetration  of  piles 
in  the  dike  was  26.3  feet;  942  linear  feet,  or  41,680  square  feet,  of  foot  mattress  was 
made ;  917.57  cubic  yards  of  rock  ballast  was  expended  on  the  foot  mattress ;  690  feet 
o(  the  dike  was  curtained.  The  system  of  bracing  used  is  shown  in  the  accomi)any- 
ing  photogTsph  (PI.  VII).  The  drop  braces  are  built  of  two  pieces  of  6  by  8  inch 
loDg-leaved  pine;  they  are  held  in  compression  by  the  companion  tension  member  of 
two  parts  of  |-inch  strand;  the  latter  member  was  also  designed  to  strengthen  the 
upper  pile  against  counter  strains  that  would  arise  from  a  flow  out  of  the  Osage 
Rirer,  m  the  event  that  that  occurred  before  the  embankment  was  built.  The  only 
other  distinctive  feature  of  the  svstem  of  bracing  was  in  the  Ailing  blocks  introduced 
St  the  pile  on  every  direct  and  open  drop  brace  to  aid  the  bolt  that  goes  through 
the  pile  in  transmitting  strain.  The  cost  of  the  foregoing  work  is  shown  in  detail 
in  the  Appendix,  Exhibit  I. 

OTHEB  DIKS  WORK. 

Sheer  Dike  t9  A, — The  location  of  Dike  29  A  is  such  that  it  has  been  particularly 
exposed  to  driftwood  and  ice,  and  under  the  conditions  likely  to  be  imposed  when 
the  new  junction  of  the  Osage  and  Missouri  rivers  shall  have  been  accompliRhed, 
the  severity  and  frequency  of  such  attacks  would  be  largely  increased.  With  a 
Tiew  of  protecting  the  main  or  cross  dike,  an  experimental  device,  a  sheer  dike,  was 
built  above  it,  October  23  to  30.  The  sheer  dike  consists  of  a  row  of  cluster  piles 
extending  from  the  outer  end  of  the  main  dike  upstream  to  the  bank,  on  a  lino  that 
makes  an  angle  of  60  degrees  with  that  of  the  dike.  The  clusters  are  spaced  25  feet 
apart  and  consist  each  of  3  piles  so  driven  that  the  points  of  their  penetration  into  the 
bottom  form  approximately  an  equilateral  triangle,  the  sides  of  which  are  5  feet. 
The  tope  of  tne  piles  in  each  cluster  are  brought  together  and  lashed  with 
f-nich  strand.  In  all,  78  piles  in  26  clusters  of  3  each  were  driven.  The  piles 
were  not  driven  to  a  definite  grade,  but  a  straight  line  that  fairly  averages  th(^  tops 
ii  \2^  feet  above  standard  low  water  at  the  bank,  and  7  feet  above  at  the  outer  end 
of  the  dike.  The  average  penetration  attained  was  21.6  feet.  The  location  of  the 
•heer  with  reference  to  uie  main  or  cross  dike  and  also  the  development  of  a  scries 
of  observations  for  local  changes  of  bottom  and  velocity  and  direction  of  flow,  taken 
vith  a  view  of  studying  the  action  of  the  sheer,  are  shown  on  the  accompanying 
chart  (PI.  IX).  The  first  effects  were  a  deepening  by  scour  along  the  line  of  the 
•beer  and  a  training  effect  on  the  direction  of  the  current.  The  latter  at  times,  and 
particniarlj  during  the  winter  when  the  inclosed  space  behind  the  sheer  was  frozen 
over,  was  very  marked.  Later  on  there  was  a  marked  filling  back  over  the  entire 
bottom  covered  by  the  observations  (except  close  to  shore  and  near  the  upper  end 
«f  the  sheer,  where  there  appeared  to  be  a  scour),  and  also  a  much  less  marked  training 
effect  on  the  current.  Its  usefulness  as  a  protection  to  the  main  dike  against  driftwood 
and  ice  was  fully  demonstrated.  Although  more  or  less  damage  was  sustained  by  the 
ikeer  none  was  done  to  the  main  dike;  indeed|  practically  no  driftwood  or  ice 
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reached  the  latter  stmctore  and  none  lodged  on  the  former.  During  a  heavy  mn  of 
ice  in  January,  and  while  the  Osage  River  vras  discharging  over  the  dam,  the  sheer 
dike  was  subjected  to  a  very  severe  treatment  resnlting  in  three  of  the  piles  being 
broken  and  the  lashings  were  stripped  off  of  seven  pile  olnsters.  It  is  very  probable 
that  the  main  dike  then  escaped  serious  injury.  The  cost  of  the  foregoing  work  is 
shown  in  detail  in  the  Appendix,  Exhibit  A. 

Decoding  Dike  29  ^.—Instead  of  eimply  reenfordng  the  Bracing  on  this  dike  as 
provided  for  in  the  project  by  yonr  direction,  the  grade  of  the  outer  300  feet  of  this 
structure  v^as  lowered  to  an  elevation  of  2.6  feet  above  standard  low  water  at  the 
outer  end  and  5.4  feet  above  at  the  inshore  end.  This  work  was  commenced  Novem- 
ber 25  and  completed  December  3. 

Dike  S4, — The  extension  of  this  dike  191  feet  to  the  proposed  line  of  rectification 
was  begun  October  31  and  completed  November  24.  Nineteen  bents  of  2-row  was 
built.  The  inner  14  bents  were  spaced  10  feet  each  way ;  in  the  other  5  bents  the  rows 
were  20  feet  apart. 

Dike  S5, — The  extension  of  this  dike  247  feet  to  the  proposed  line  of  rectification 
was  begun  November  2  and  completed  on  the  25tb  of  the  same  month.  Twenty-five 
bents  of  2-row  work,  the  rows  20  feet  apart,  was  built. 

Dike  S6, — A  breach  109  feet  in  length  in  the  old  dike,  near  the  outer  end,  that 
occurred  sometime  in  December,  1895,  was  repaired  and  the  outer  7  bents  reenforoed. 
Eleven  bents  of  2-row  was  built  to  close  the  gap. 

In  the  three  dikes  last  referred  to  185  piles,  in  all,  were  driven,  of  which  19  were 
for  temporary  anchorage ;  682  linear  feet,  or  36,530  square  feet,  of  foot  mattress  was 
made:  502.82  cubic  yards  of  rock  ballast  was  expended,  and  490  linear  feet  of  pole 
ourtarn  built. 

All  of  the  new  work  was  built  to  the  grade  of  the  old  work  at  its  junction  there- 
with, and  34  and  35  were  carried  out  on  uniform  grades  to  an  elevation  at  their  outer 
ends  of  2.4  feet  above  standard  low  water.  In  bracing  34  and  36  the  usual  6  by  8 
inch  wales,  4  by  8  inch  open  direct,  and  4  by  6  inch  open  drop  braces  were  used,  the 
latter  fastened  at  the  top  of  the  upstream  pile  and  to  the  downstream  pile  at  the 
bottom.  A  portion  of  35  was  braced  in  the  same  manner,  but  on  account  of  some 
foot  mattress,  which,  during  the  process  of  work  had  broken  loose  from  its  anchor- 
age and  folded  up  against  uie  piles,  it  was  not  possible  to  use  the  open  drop  braces 
on  16  of  the  bouts,  and  ties  made  of  four  piirts  of  f-lnch  strand  were  substituted. 
The  tie  extended  from  the  bottom  of  the  river  on  the  pile  in  the  upper  row  to  the 
top  of  the  pile  in  the  lower  row. 

Dike  S9  £.— On  the  10th  of  April  a  small  breach  occurred  at  the  root  of  this  struo- 
ture.  which  on  the  15th  had  enlarged  to  15  feet  wide  and  13  feet  deep.  Four  days' 
worK  with  a  small  force  closed  the  breach  on  the  20th,  120  cubic  yards  of  rook  being 
used  and  20  linear  feet  of  cross  curtain  placed. 

The  cost  of  the  foregoing  work  is  shown  in  detail  in  the  AppendiZ|  Exhibit  B. 

BEVBTMBXT  RBFAIBS. 

Murrayn  Bend, — A  caving  in  the  upper  bank- work  of  this  revetment  in  detached 
places  over  a  reach  of  about  410  feet  and  in  the  locality  of  3,890  feet  from  the  head 
of  the  revetment  was  reported  September  16.  Temporary  repairs  were  made  bv 
fiUinff  in  on  the  shore  side  of  the  old  anchor  piles  with  fascines  of  brush  and  rock 
to  a  depth  of  about  30  inches,  60  cords  of  brush  and  85  cubic  yards  of  rock  being 
expended.  In  October  another  series  of  small  breaks  developed  in  the  upper  bank- 
work  over  a  reach  of  220  feet  in  the  locality  of  420  feet  below  the  lower  end  of  those 
above  referred  to.  They  also  were  temporarily  repaired,  and  in  the  same  manner  as 
above  described,  using  25  cords  of  brush  and  49.3  cubic  yards  of  rock.  Again  in 
December  two  small  breaks  aggregating  about  100  feet  in  leng^  developed  in  the 
upper  work  just  below  those  above  reported,  and  they  were  repaired  in  the  same 
manner,  requiring  an  expenditure  of  10  cords  of  brush  and  20  cubic  yards  of  rock. 
The  cost  of  these  repairs  was  $766.49,  as  shown  in  detail  in  the  Appendix,  Exhibit  C. 

DAMAGES  TO  WORKS. 

Beg[inning  with  March  22  at  a  stage  of  4.3  feet  above  standard  low  water  and 
covering  a  period  of  sixty-one  days  to  May  21,  when  it  had  returned  to  the  same 
stage,  the  river  may  be  said  to  have  been  in  flood.  The  highest  stage  attained  was 
16.2  feet  above  standard  low  water  on  April  30.  During  the  period  referred  to  the 
Osage  River  was  not  contributing  any  to  the  discharge  of  the  Missouri.  After  the 
flooa  had  subsided,  an  examination  disclosed  the  following : 

Dike  P. — The  outer  215  feet  of  this  dike  was  four-row  work,  carrying  a  T  head, 
having  arms  of  40  feet  and  70  feet  up  and  down  stream,  respectively.  The  upper 
arm  was  taken  out  during  the  June,  1896,  high  water,  and  165  feet  of  the  dike  with 
ike  trail  had  been  destroyed  since  April  7  of  this  year.    A  portion  of  the  wreckage. 
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lodged  <m  I>ike  Q,  showed  some  of  the  piles  whole,  which  would  indicate  sconr; 
others,  however,  were  hroken  off  10  to  15  feet  above  uie  point.  On  May  7  the  depth 
of  water  over  the  line  of  the  break  was  22  to  27  feet,  and  at  the  present  end  of  the 
dike,  15  feet. 

Dike  19  A, — ^The  enter  289  feet  of  this  dike  was  fonr-row  work  carrying  a  three-row 
traU  100  feet  long.  One  hundred  and  twenty-nine  feet  of  the  dike  and  all  of  the 
traU  had  been  carried  out.  At  the  present  end  of  the  dike  the  water  was  2fi  feet 
deep,  inereasingto  32  to  40  feet  farther  out. 

Dtfce  19\  ^.— The  injuries  sustained  by  this  structure  have  been  already  reported 
onder  a  previous  chapter. 

THk€  19  B. — The  outer  270  feet  of  this  dike  and  70  feet  of  trail  constructed  in  June, 
1886,  was  built  of  white-oak  piles  in  three-row  work.  The  outer  80  feet  of  the  dike 
and  the  upper  20  feet  of  the  trail  bad  been  scoured  out.  The  depths  of  water  at  the 
present  end  of  the  dike  and  at  the  upper  end  of  the  trail  were,  respectively,  18  and 
26  feet,  while  in  the  breach  it  was  from  26  to  35  feet. 

Dike  SO. — ^Thia  dike  was  intact,  but  the  mattress  constructed  across  the  bar  had 
settled,  and  the  accretions  were  being  out  away. 

Dike  3S.— The  outer  177  feet  of  this  dike  with  its  entire  T-head  120  feet  louff,  all 
three-row  work,  had  been  swept  away  by  scour  and  pressure  from  drift.  The  depth 
of  water  at  ihepreeent  end  was  16  feet,  with  17  to  20  feet  farther  out. 

Dike  t9  A. — ^The  upper  18  clusters  of  piles  in  the  sheer  dike  above  this  structure 
were  in  good  condition.  The  lower  8  clusters,  some  of  which  were  under  water, 
appear  to  be  more  or  less  damaged. 

Dikeg9  B, — The  injury  sustained  by  this  structure  has  been  already  reported  under 
a  previous  chapter. 

Later  on — about  the  22d  or  28d  of  May — a  breach  200  feet  in  length  developed  in  Dike 
L  The  south  end  of  the  breach  is  about  300  feet  inshore  from  the  stream  end  of  the 
dike.  Soundings  taken  in  the  breach  on  May  25  showed  from  17  to  28  feet  of  water. 
Durine  the  January  flood  the  new  work  of  Dike  35  was  breached*  Ten  bents  were 
earriea  away. 

PBOCUBINO  OONSTRUCnON  MATERIALS. 

The  brush,  poles,  and  rock  used  during  the  year  were  procured  by  hired  labor. 
Other  materials — spiling,  lumber,  strand,  etc. — ^were  purchased  in  the  usual  maoner. 

Bru$k. — In  October  a  small  brush  party  procnrea  76.4  cords  of  brush  from  the 
accretions  at  the  mouth  of  Rising  Creek  and  was  then  disbanded.  With  the  excep- 
tion of  10  cords  of  curtain  poles  cut  on  the  31st  of  Mav,  all  of  the  brush  and  poles 
used  prior  to  June  were  supplied  by  a  party  sent  out  from  the  lower  division.  On 
the  first  day  of  June  a  small  party  began  cutting  brush  and  poles,  and  by  the  12th 
of  that  month  were  disbanded,  having  procured  140.4  cords  or  brush  and  81.75  cords 
of  noles.  One  thousand  one  hundred  and  ninety-four  and  nine- tenths  cords  of  brush 
and  100.6  of  poles  were  received  from  the  lower  division  party.  The  cost  of  this 
material  is  shown  in  the  Appendix,  Exhibit  D. 

Roek. — ^A  qnarzy  site  was  foimd  in  the  bluff  at  Osage  Point,  and  the  usual  quarry 
privilegeesecured  in  consideration  of  the  payment  of  li  cents  per  cubic  yard  of  rock 
ballast  removed.  A  force  was  organized  and  equipped  and  began  work  there  on 
October  16.  The  quarry  force  was  somewhat  reduced  during  the  month  of  Novem- 
ber, but  operations  were  continuous  until  December  23,  when  the  force  was  disbanded. 
Eight  thousand  two  hundred  and  seventy-nine  and  nine-tenths  cubic  yards  (esti- 
mated) of  rock  ballast  was  produced.  Of  this  amount  1,985.9  cubic  yards  was  hauled 
out  of  the  qnarryeither  to  point  of  expenditure  or  storage ;  the  balance  of  it  was  left 
at  the  qoarry.    The  cost  of  the  work  is  shown  in  detail  in  the  Appendix,  Exhibit  E. 

TOWBOAT  SBBYICS. 

The  towboat  service  was  performed  by  the  steam  tenders  Melueinaf  Sabrinaf  and  Are 
tkiua.  They  were  in  service  ninety,  thirty-two,  and  forty-one  days  respectively.  Up 
to  the  time  when  the  MeluHna  was  laid  up  for  the  winter  (December5^,  she  almost 
exclusivelv  performed  the  service.  She  was  not  again  put  in  commission,  the  Are- 
ihusa  or  the  Sdbrina,  or  both,  doing  the  necessary  work,  as  was  found  to  be  most 
advantageous^ 

FLAMT. 

Care  amd  repair  of  plant. — No  extensive  repair  was  done  during  fhe  year.  A  number 
of  broken  way-logs  and  worn  out  butter  boards  in  storage  and  launching  ways  were 
leplaced,  putting  them  in  shape  to  receive  the  hulls.  The  United  States  steamers 
jimand  CMden  Gate  arrived  at  the  Ewing  boatyard  on  the  14th  and  18th  of  October, 
respectively,  and  were  subsequently  laid  up  for  the  winter.  Steam  was  raised  on  the 
United  States  steamer  A  lert  on  the  19th  of  October,  and  the  wash  of  her  wheel  utilized 
to  clear  away  the  accretions  that  had  formed  at  the  foot  of  the  launching  ways.   She 
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was  tbas  employed  for  three  days.  A  portion  of  the  acrretions  that  could  not  be  so 
reached  was  removed  by  means  of  a  jet  of  water  sui)plied  from  Pile  Sinker  No.  6. 
Between  November  9  and  December  4  the  following  hulls  were  pulled  out  and  placed 
on  the  ways,  as  the  pieces  were  thrown  out  of  service :  Sixteen  100- foot  barges,  eight  64- 
foot  barges  r3  of  them  with  cabin  quarters),  1  Vuloan  pile  driver,  1  large  constmction- 
qnarter  boat,  1  pile  sinker,  steam  tender  Melusina,  United  States  steamers  Alert  and 
Golden  Gate  and  11  punts.  Shores  were  set  under  all  rakes,  decks  and  holds  cleaned , 
and  machinery  properly  laid  up  for  the  winter.  Nine  100-foot  barges  aud  three  (>4>foot 
barges  were  left  in  the  river,  as  they  were  totally  unserviceable  and  beyond  repair. 
They  were  securely  tied  up  below  the*  stream  ends  of  Dikes  9, 10, 11,  and  19  A,  but  all 
of  them  sank  during  the  winter  excepting  the  four  100-foot  barges  moored  at  Dike  19  A. 

The  work  of  preparing  floating  plant  for  early  service  in  the  spring  was  commenced 
by  a  small  party  February  18.  The  following  hulls  were  repaired,  calked,  and 
launched  by  March  29 :  Sixteen  100-foot  barges,  eight  64- foot  barges,  three  of  them 
with  cabin  quarters,  one  pile  driver,  one  large  construction  quarter-boat,  machine 
boat,  steam  tender  Melueinaf  United  States  steamers  Alert  and  Golden  Gate,  and  eleven 
punto.  The  repairs  made  to  the  hulls  were  comparatively  slight.  Rotten  spots  in 
the  gunwales  and  bottoms  of  the  barp^es,  and  other  hulls,  were  cut  out  and  engraven 
pieces  put  in;  decks  were  pitched;  timber  heads  and  kevils  renewed,  where  needed ; 
and  the  roof  of  construction  quarter-boat  No.  6  patched  with  new  strips  of  canvaA 
and  painted,  and  her  guards  thoroughly  overhauled. 

There  was  a  general  overhauling  and  repair  of  the  piping,  wheels^  rudder,  etc.^  of 
steam  tender  MelusinOj  and  the  machinery  and  all  other  pieces  put  m  good  workm^^ 
order.  Current  repairs  incident  to  the  wear  and  tear  of  service  were  done  from  time 
to  time  as  the  need  developed. 

By  ^our  direction  United  States  steamers  Alert  and  Golden  Gate  were  placed  in 
commission  and  cleared  from  Ewing  boat-yard  on  the  morning  of  April  23  for  Vicks- 
burg.  Miss.,  where  they  were  to  be  assi^ped  for  duty  distributing  supplies  and 
afibrding  relief  to  flood  sufferers.  At  the  time  orders  for  placing  them  in  commission 
were  received  (April  20),  both  steamers  were  in  a  dismantled  condition  and  in  need 
of  some  repairs.  Measures  were  at  once  taken  for  the  organization  of  a  crew  for 
each  steamer,  and  as  large  a  force  of  men  as  could  be  advantageously  employed  were 
at  once  put  to  work  and  continuously  employed  until  the  stecuners  were  turned  over 
to  their  officers  ready  for  service.  After  being  relieved  both  steamers  returned  to 
Ewing  boat  yard  and  were  laid  up.  The  Alert  arrived  there  May  19,  the  Golden  Gate 
four  days  later. 

The  repairs  made  to  the  yard,  plaut,  and  appliances  were  slight  aiid  inexpensive. 
The  ways  were  strengthened  at  several  pointo,  where  they  showed  signs  of  weak- 
ness from  decay,  by  putting  in  extra  braces  and  shores ;  the  steam-pullinff  winches 
and  apparatus  were  overhauled  several  times.  Besides  the  above,  the  stock  of  small 
tools,  pulling  blocks,  wheelbarrows,  quarry  tools,  bilge  pumps,  etc.,  was  gone  over 
and,  such  of  them  as  needed  it  repaired. 

Un$ervicedble  property. — Such  pieces  of  unserviceable  property  as  could  be  readily 
transported  were  sent  to  Gasconade,  January  6,  for  inspection  and  condemnation. 

New  plant — The  only  new  ^lant  made  during  the  year  was  ten  wooden  bilge  pumps 
for  use  on  barges  and  two  pairs  of  shears  for  pulling  piles. 

The  cost  of  the  above,  except  an  item  of  $609.90  covering  the  expense  incurred  in 
repairs  and  other  work  incident  to  placing  in  commission  the  steamers  Alert  and 
Golden  Gate,  is  shown  in  the  Appendix,  Exhibit  F. 

8UBVBTS. 

Besides  the  usual  surveying  incident  to  construction  work  there  was  the  regular 
fall  topographic  and  hydrographic  survey  of  the  division ;  some  special  observations, 
previously  referred  to,  in  the  vicinity  of  Dike  29  A,  and  a  specisbl  shore-line  survey 
in  the  vicinity  of  Dike  16  B.  During  the  month  of  September  a  shore-line  survey  of 
the  reach  involved  in  the  project  for  the  new  junction  of  the  Osage  and  Missouri 
rivers  was  made,  11  temporary  gauges  established,  and  proposed  Dikes  32,  33.  and 
33  B  located  in  the  field  and  soundings  taken  on  their  lines.  The  proposed  left  bank 
of  Osa^e  River  across  Osage  Point  was  staked  out,  a  careful  survey  of  the  portion  of 
the  point  east  of  that  line,  containing  10.8  acres,  was  made,  and  the  .proposed  new 
waterway  for  the  Osage  River  was  cross  sectioned  at  intervals  of  100  feet.  The  tem- 
gauges,  above  referred  to,  were  located  as  follows :  On  Dikes  16  B,  19  A,  19  B 

nd,  19  B  inshore  above  dam,  Osage  Kiver  below  dam,  Dikes  25,  27,  29  A,  31, 

A,  and  33  B.  They,  together  with  regular  gauges  at  Ewing  boat  yard,  Osage 
City  (railroad  bridge),  and  Bonnote  Mill,  were  regularly  read  once  a  week  during 
the  period  from  September  10  to  February  13.  A  chart  showing  weekly  changes  in 
local  slopes,  as  indicated  by  these  records,  was  prepared.  On  the  26th  of  November 
soundings  were  taken  to  show  a  longitudinal  protile  of  bottom  through  the  same 
reach.  The  low-water  survey  of  the  division  was  begun  at  a  point  about  1  mile 
below  Claysvillei  Mo.;  on  the  12th  of  October,  and  was  completed  to  Isbell  Siatioiii 


porary  _ 
outer  end, 
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Mo^  on  the  27th  of  the  same  month.  Fift^-nine  and  three-tenths  miles  of  stadia 
fine  vere  nm  and  147  cross  sections  of  the  nver  made.  A  map,  to  a  scale  of  1  inch=^ 
1,000  feet,  was  developed  from  the  notes.  The  accompanying  map  (PI.  I)  was  traced 
from  a  pantograph  reduction  made  in  the  St.  Louis  office.  Four  complete  sets  of 
obserrations  for  the  purpose  of  determinin^the  local  influence  of  sheer  dike  above 
Dike  29  A  were  taken  between  the  dates  of  December  12  and  June  9,  which  included 
the  Bounding  of  15  partial  cross  sections  and  taking  numerous  float  observations  to 
ahov  direction  and  velocity  of  current.  The  cross  sections  are  parallel  to  each  other 
and  about  45  feet  apart,  being  equally  spaced  between  the  upper  end  of  the  sheer 
dike  and  the  main  dike.  They  extend  from  the  left  bank  out  beyond  the  steamboat 
fhuueL  Two  cross  sections  on  line  of  sheer  dike  were  taken  October  5  and  25,  the 
fonner  before  the  sheer  was  constructed,  the  latter  during  its  construction.  The 
molts  of  these  observations  are  shown  on  the  accompanying  map  (PI.  IX). 

The  cost  of  the  above  in  item  is  shown  in  Appendix,  Exhibit  Q. 

In  eompliance  with  instructions  contained  in  your  letter  dated  June  21,  1897, 
preparations  looking  to  the  abandonment  of  the  boat  yard  at  Ewings  Landing,  Mo., 
u«  being  made;  the  Osage  and  Gasconade  divisions  will  be  consolidated,  beginning 
Jvlj  1. 1897,  and  thereafter  known  as  the  Gasconade  division  of  first  reach. 

In  elosing,  I  desire  to  acknowledge  the  support  afforded  me  by  my  assistants  and 
the  onfailing  interest  and  application  to  duty  exhibited  by  all  employes  on  the 
Oiage  division. 

Very  respectftillyy  your  obedient  servant, 

8.  Watsbs  Fox,  Division  Engine$r, 

Lieut  Col.  Amos  Stickniet, 
Carp9  of  Engineera,  U.  8,  A., 

Fre9ident  Miswuri  River  CommiMio*. 


Liit  of  oxhihiU  forming  appendix  to  foregoing  report. 

Exhibit  A.— Bill  of  cost  of  dike  construction. 
B.— Bill  of  cost  of  dike  repairs,  etc. 
C. — Bill  of  cost  of  revetment  repairs,  Murrays  Bend. 
D. — Bill  of  expenditures  on  account  of  procuring  willow  bmslu 
£. — Bill  of  expenditures  on  account  of  procuring  rock  ballast. 
F.— Expenditures  on  account  of  plant  during  fiscal  year. 
G.— Bill  of  cost  of  survey. 

H.--Statement  of  liabilities  incurred  during  fiscal  year. 
L — Consolidated  bill  of  expenditures  on  account  of  new  mouth  of  Osage 
Biver. 


Exhibit  A. 
BiU  of  eoet  of  new  dike  work  conBirucied  during  fiecal  year  ending  June  SOy  1S97, 


Cbwaiflcation. 


Dike  10|  A  (1353  lin- 
ear fl.  new  work). 


Quantity.       Cost. 


Dike  20  A  (sheer 
dike). 


Quantity.       Cost 


n^niDj;,  B«  follows: 

niie(W4) linear  feet.. 

,    GoCtoDwood  (») do.... 

Usrleaf  yellow  pine feetB.M.. 

Sark hUlaat  delivered  on  bareen oubio  yardn.. 

Bruih  and  poles  delivered  on  oar^es ciirds. . 

US  poonds  |-iBch  stnmd  for  mooring  and  lashing, 

W  poniids  fastenings,  screw,  drift,  and  eye  bolta, 

,<te pounds.. 

UMr.asfol]owi: 

Pib  driving 

Weaving  and  ballasting 


^^ntaining  and  lashing 

{Wstenee  (4,824  meals). .4. number.. 

JHeoal  (7M  bushels) bushels. 

^Mnboat  servioe,  towing  supplies,  coustruci  ion  mate- 
iW8,etc 


Total. 


8,814 

288 
33,413 

561 

454.7 

6,238 
8.737 


4,327 
665 


$1,342.90 

23.10 

710.95 

503.01 

1, 161. 84 

201.66 

85.63 

780.90 
6«i5,  37 
3.36. 44 
a.**.  29 
5H1.98 
1U2. 25 

64.72 

6,534.94 


8,076 


284 

76 


297 
135 


$481  80 


10.93 

1.64 

86.78 


2H.83 
39.94 
21.07 

22.86 

693.85 
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Exhibit  B. 

Consolidnied  bill  of  dike  repairs,  reenforoemenif  rem4>val,  extenM<mB,  and  alterations  made 
during  the  fieeal  year  ending  June  SO,  1897, 


CUsaifloatlon. 


Dike  Ift^A... 

Reenforcement 

repairs  and  ex- 

tension  <1,6B6 

linear  feet). 


I 

OP 


a 


Dike  lOB.— 

Closing 
breach  (§08 
linear  feet). 


t 

i 


a 

•I 


Dike 
29A.- 
Dejrrad* 
ingand 
bracing 
(337  feet). 


^ 


Dike  25— 
Degrad- 
ing and 
bracing 
(92  feet) 


a 


Dike  26 — 
Degrad- 
ing: and 
brac-ing 
(80  feet). 


640  piling,  as  follows : 

Pine  (492) linear  feet. 

White  oak  (45) do... 

81,942  feet  B.  M.  long-leaf   yellow 

pine  lumber feet  B.M.. 

Fastenings,  bolts,  washers,  etc. lbs. . 

Btrandwlre  do.. 

Brash  and  poles  delirered  on  work, 

cords 

Bock  deliTered  on  work .  .cti .  yards . . 

Coal bushels.. 

Supplies,  waste,  oils,  etc 

PiiedriTing 

ICattress  weaving  and  sinking.. 

Bracing 

Curtaining 

Subsistence menls.. 

Towage  plant,  material,  supplies, 
and  construction  parties 


11,706 
700 

67.683 
9,856 
22,899 

429.8 

1,042.57 

736 


$1, 


I 


6.877 


938.64 
103.39 

,276.04 
281.67; 
648.47 

^863.20 

^659.04 

HI.  13 

13.66 

657.97 
625.06; 
959. 80 
95.95* 
716.93 

126.49 


1,6641244.80 


4,156  90.44  443 
460  10.28  891 
608     23.41. 

67.1  171.09,      8 
88     72. 84 . 
80     12.45. 


$0.56 
17.63 


208  $5.31 


160 


$:i.31 


22.44J 


Totals. 


484 


10,661.24 901.04 


70.43!. 
89.28. 
29.10.... 
12.62. 
65.09  498 


0.81 


186.74 
9.97 
66.98 

17.96 


120 


331.28 


47.19 


243 


93.30 
32.68 


68.64 


129.29 


Glassiflcation. 


«1 


ss 


Dike  34— 

Constructing 

extension 

(191  feet). 


Dike  36.— 

CouMtnicting 

extension 

(347  feet). 


Dike  86.— 

Closing 

breach  (109 

feet);  reen- 

forcing  outer 

end  (&  feet) 


Of* 

O 


a 
SS 


a 

•i 


Dike 19B.- 

Bemovinj^ 

dike,  clearing 

proposed 
channel,  de- 
grading and 
bracing. 


a 


Dike 

20A.— 

Relash- 

tbg  sheer 

dike. 


a 


)  piling, ) 
Pine  (4 


_,  as  follows: 

*ine  (492)..  linear  feet.. 

White  oak  (45)... do.... 

Cottonwood  (3)  ..do.... 

81,942  feet  B.  M.  long  leaf 

yellow  Dine    lumber, 

feet  B.M 

Fastenings,  bolts,  washers, 

etc pounds.. 

Strand  wire do — 

Brush  and  poles  delivered 

on  work cords . . 

Bock  delivered  on  work, 

cubic  yards ■ 

Coal bushels. 

Supplies,  waste,  oils,  etc. . . 

PU'e  driving 

Mattress  weaving  and 

■inking 

Bracing 

Curtaining 

Miscellaneous 

Subsistence 

Towage  plant,  material, 
supplies,  and  consiruc- 
tlon  parties 


1,M»  $310.40  4,370  $721.92 
100  16.14,  1,1261  170.48 
64        6.13 


1,108  $174. 56 


6,064  153.1810,072     232.88 

1.522  63.64'  1,885      70.47 

657,  20.29  4,220     162.47 

I  I 

37.16  95.12175.00 


141.15     116.03  361.67 
106       16. 39       210 


$G2.0G 


Totds.. 


1.104 


62.06 


81.43 

136.73 

175. 81 

6. 00 


148.49  1,645 


40.83 


1,384.62 


2.67 


2,624     56.13 

84o!    31.77 
432     16. 63 


445.53 


297,29 
32.78 


186,04 

238.77 
170. 54' 
17.20 


221.24      803 


17.97 


67  $1. 24 
108   :!-97 


1402 
"*9."37 


$151.48 


43.92 


58.81 
13.00 


40.76 


489 


3,124 


1, 367. 10 
418.81     54 


6.53 


2,986.68 466.43 1,033.02  ....  8L64 


20. 2S 
7.20 
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/  Exhibit  C. 

Bill  of  eoMt  of  revetwMnt  repairB  <•  Murrays  Bend  mado  during  the  Jlaoal  year  ending 

June  SO,  1897. 


ClMsiflcation  and  extent. 


Cost  in 
item. 


Matertala: 

95  cords  of  brnsb,  «t  $15197 1 


95  cords  of  brnftb,  «t  $15197  per  oord 

90  onbic  yards  of  rock,  at  $1.4a8per  onbio  yard. . . 
44  J  cubic  yards  of  rock,  at  $0J7%  per  cubic  yard. 


20  cubic  yards  of  rock,  at  $0,822  per  cubic  yanl . . 
»nnas  of  wire  No.  10,  at  $0.0185  per  pound. , 


8S8pon 


Labor 

Sabaistence 

Towege  of  material,  plant,  and  supplies. 


$289.87 
128.88 
88.63 
18.44 
9.77 
174.28 
9.42 
149.78 


Total  ( 


700.49 


Exhibit  D. 

BVU  of  erpendituree  on  aceouni  of  procuring  tcillow  hrueh  during  the  fieeal  year  ending 

June  30, 1897. 


ClassitlcatioB. 


Quantity. 


▲yerage 
coat. 


Cost  in 


Brush  prirllege..... • cords.. 

BiBding  wire pounds.. 

Labor  and  subsistence;  Cutting  and  barging  a cords.. 


805.06 
826 
1, 001. 15 


$0l0268 
.0185 
1.7688 


$8.19 

6.08 

2,816.17 


Total  cost  on  barges. 


1.7677 


2.830.89 


•  1,296.5  cords  of  brush  received  from  Gasconade  DiTision  is  included  in  this  item. 

Exhibit  E. 

BGl  of  expenditures  on  aeeouni  of  procuring  rock  hallaet  during  the  flaodl  year  ending  June 

SO,  1897. 


dassiiioation. 


Osage  Point  Quarry. 


Quantity. 


ATcrage 

cost  per 

cubic 

yard. 


Cost  in 
item. 


prirllege 

supplies,  ezploaiTea,  ftise,  etc. 
ibor'and  subsistence: 


.cubic  yards.. 


1,985.9 


Quarrying. 
Hauling 


aulittg  to  point  of  expenditure. 
Barging 

Total 


.cubic  yards. 

do... 

do... 


8,280 
1,880 
96.0 


$0,016 
.0629 

.5669 
.8575 


Awenge  eoot  per  cubic  yard: 

Loaded  on  barges 

Hauled  to  point  of  expenditure. . 


1.1388 
L5019 


$19.79 
521.10 

4,094.62 

1,619.95 

47.87 


6,903.33 
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Exhibit  F.  ^ 
Bill  of  ea^mdiivre  on  aooouni  of  plant  during  (he  fiscal  year  ending  June  SO,  1897. 


dMsiflcation. 

Labor. 

Subsist- 
enoe. 

Sapplies. 

Mate- 
rials. 

Cost  per 

it«.£r 

Care  of  plant: 

Watchinff 

$8,017.08 

1,067.70 

496.62 

2,560.66 

$1,062.08 
264.88 
137.88 
717.87 

$10.78 
145.65 
78.00 
88.06 

$i,  100. 64 

Pullinir  ont  42  hnUii                     

1, 478. 18 

711.95 

Clfiaiiiiiflr. ■ni>Hnflr. anH  ■toiinsr  .........^r-r- 

8,  316.  40 

RtAAmYtnat  OAririfM                                            

396.62 

Total 

7,142.81 

3,182.06 

281.40 

10, 002. 88 

Tard  plant-      -- , ,,,,,,,t^^^, ,,,,.,- 

460.51 

1,488.28 

465.46 

107.87 

208.27 

02.53 

$34.10 

848.18 

83.63 

611. 57 

'Plna.t.fnflr  nliLnt.             _    

2.135.68 
501.62 

rSnrTMil'.  ml»fM»11anAnna  .................... 

Total    

2,423.20 

498.67 

417.00 

8,838.87 

New  plant  oonatmoted: 

Small  nile  driyan  f» 

6B.75 
10.06 

12.40 
3.07 

20.81 
18.41 

107.46 

Bilff«  Damns  iVSi  ,.......«*--.*, t^....*..^.- 

40.54 

Total 

84.^1 

15.47 

47.72 

148  00 

Lantema  brooms,  tin  cnna.  fiuDicota.  oto. ... 

23.48 

Water  gauge,  lubricators,  paint  bmahes, 

nlinvAla-  AnorAm  irHnilntAiMUi.  fllfia.  Atn  .    _ 

68.72 

Sone 

509.70 

Total 



601  94 

"**'  --     -      - 

Grand  total 

9, 650. 82  1      2. 607. 10 

281.40 

464.72 

14,001.60 

-. 

Exhibit  G. 
Bill  of  cost  of  eurvey  work  done  during  thefieoal  year  ending  June  SO,  1897* 


Classification. 


Labor 

Sitbaistenoe 

Towniie 

Supplies 

Total  cost 


Cost  in 
item. 


$1,086.86 

334.44 

200.47 

32.04 


2,553.81 


Exhibit  H. 

Statement  of  liahilitiee  incurred  under  euhallotment  for  eyetematio  improvement  in  first 
reach  on  account  of  improvement  in  Osage  Didsionfor  each  month  of  tke  fiscal  year  end- 
ing June  SO,  1897, 


Labor. 

Construc- 
tion ma- 
terials. 

Plant 
mate- 
rials. 

Piant 
pur- 
chased. 

Subsist- 
once 
stores. 

Supplies. 

Sun- 
dries. 

Totala 

Montb. 

Adroinig- 
tratiou. 

All  other 
items. 

each 
month. 

September .... 

October 

November 

December 

January 

February 

lianih      

$291.40 
784.37 
1,064.07 
995. 17 
990.57 
992.01 
382.27 
399.02 
416.09 
554.45 

$1,704.78 
5. 036. 38 
7,996.55 
3,971.36 
1,516.97 
1,889.29 
2,867.52 
1, 325. 54 
2,681.18 
4,126.33 

$276.80 
1,004.58 
902.87 
1,171.03 
204.41 
365.61 
714.08 
484.30 
291.69 
691.43 

$8.23 

2,018.51 

440.11 

171. 70 

18.48 

71.60 

129.09 

209.30 

$72.70 
5.80 

134.80 

256.70 
54.85 
27.68 

158.16 
11.05 
12.85 
57.80 

$2,863.86 
9,759.56 
13,494.35 
10,880.81 
2,792.80 
£206.59 
4  004.63 

$890.11 
3.010.95 
4,205.52 

$9.09 
45.00 
64.06 
5.26 
152. 49 
46.17 

*8.'25' 
10.95 

$35.72 

*"44.*77' 

8.26 

707.91 

6.75 

.L08 

67.86 

Atjril 

2;  520. 20 
3,477.92 
5:449.15 

Mky      :.      . 

Ak.a.j  ........... 

June 

&19 

Total.... 

6,849.42 

32,815.86 

8,114.77 

341.27 

866.86 

6b  106. 80 

8,152.62 

602.88 

68.039.46 
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^■Bd  total  of  liafaOitiM  incurred  daring  flaoal  year  <m  aoooant  of  anbaHotment  for  ays- 

tefnatie  improTemcait,  flrnt  reach 158,039.46 

Add  Tahub  or  oonstmctfon  materials  and  sappliea  on  hand  September  6, 1896 13, 453. 11 

Total 72,392.57 

Dedaet  Tafaie  of  oonatmction  materials  and  anpplies  on  hand  Jnne  80, 1897 14, 688. 97 

Total  net  expenditure  sinoo  September  6, 1896,  on  aoooant  improvement  Oeage  Divi- 

aioii 67,703.60 


Exhibit  I. 

CvmaoJidaied  biU  of  expenditure*  an  account  of  new  mouth  of  Osage  Biver  during  the  fiscal 

year  ending  June  30,  1897, 


Classification. 


Cost  in 
item. 


Parehaae  of  land  at  Osage  Point,  10.8  acres,  at  $100  per  acre 

Owatmetion  of  new  work.  Dike  19|  A,  as  shown  in  JBxhibit  A 

RiMoyal  of  part  of  Dike  19  B,  clearing  proposed  channel,  degrading  and  rebracing  Dike 

19  B.  as  shown  in  Exhibits T 

ClBBiBghreach  in  Dike  19  &  as  shown  in  Exhibit  B 

Satafofdng,  extending,  and  repairing  hreaoh  in  Dike  19|  A,  as  shown  in  Exhibit  B 

Degrading  and  rebracing  Dike  25,  as  shown  in  Exhibit  B 

Degrading  and  rebracing  Dike  26,  as  shown  in  Exhibit  B 

TMal 


$1,080.00 
6,534.94 

1, 933. 92 

901.04 

10,661.24 

68.64 

120.29 


21. 309. 07 


Appendix  J. 

mUAL  REPOBT  OV  MB.  S.  WATBBS  VOX,  DIVISION  ENGINEER,  GASCONADE  DIVISION. 

Missouri  River  Commission, 

Office  of  Division  Engineer, 

ChamoiSf  Mo.,  June  SO,  1897. 

Colonel:  I  bave  the  honor  to  snhmit  herewith  a  report  of  the  operations  under 
mj  charge  on  the  Gasconade  Division  of  the  Missouri  River  for  the  fiscal  year  ending 
Jane  ^,  1897.    The  following  illustrations  accompany : 

A  map  (Pi.  I)  of  the  river  from  Isbell  Station  to  Rbineland.  as  developed  from  a 
sorrey  made  last  fall,  showing  proposed  rectification  of  shore  lines  and  location  and 
eharaeter  of  improvement  works  completed,  in  process  of  construction,  and  proposed ; 
also  cross  sections  of  the  river  at  intervals  of  about  1,000  feet,  and  steamboat 
fhannela. 

Seventeen  plates  (Pis.  II  to  XYIII)  showing  in  superimposition  low  stage  cross 
sections  of  the  river  reduced  to  standard  low  water,  with  a  view  to  illustrating 
progrees  made  toward  rectification. 

Six  photographic  views  (Pis.  XIX  to  XXIV)  showing  dike  construction  parties  at 
work  and  completed  dikes. 

Six  photog^raphio  views  (Pis.  XXV  to  XXX)  showing  a  bank-head  in  various  stages 
of  construction  and  after  completion. 

Six  plates  (Pis.  XXXI  to  XXXVI)  illustrating,  by  means  of  dry  and  wet  contours 
uid  float  paths  and  velocities,  characteristic  features  of  accretions  and  bottom,  as 
well  as  currents,  that  obtain  in  Missouri  River  from  permeable  dikes. 

Three  plates  (Pis.  XXXVII  to  XXXIX)  illustrating,  by  means  of  contours  and  float 
paths  and  velocities,  the  conditions  of  flow  in  Chamois  Reach  prior  to  the  growth  of 
accretion  above  Dike  28  A',  and  the  commencement  of  the  construction  of  the  bank- 
head  and  after. 

One  plate  (PI.  XL)  showing  in  superimposition  a  series  of  partial  cross  sections 
inside  and  outside  of  outer  wall  of  bank-head,  covering  a  period  beginning  three 
days  prior  to  commencement  of  work  on  the  structure  and  extending  some  seventy- 
one  days  after  it  had  been  practically  completed. 

One  plate  (PI.  XLI)  showing  the  plan  followed  in  constructing  the  bank-head. 

The  operations  of  the  year  comprised  revetment  and  dike  construction,  as  well  as 
the  repairing  of  both  kinds  of  work ;  the  construction  of  an  experimental  bank-head, 
designed  aa  a  substitute  for  revetment;  the  care  and  repair  of  plant;  surveying;  the 
preparation  of  projects  and  maps,  with  estimates  of  cosi;  examinations  and  special 
reports  on  conditions  at  several  points  outside  of  first  leach,  and  miscellaneous  luci- 
dflsitfli  work. 
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The  work  was  done  under  an  allotment  of  $164,000  for  continuing  the  systemfttio 
improvement  in  first  reach  and  in  accordance  with  my  project  of  Jnly  IB,  1896,  as 
revised  from  time  to  time  by  yourself.  The  total  expenoiture  during  the  year  wum 
$116,133.14^  as  shown  in  Appendix,  Exhibit  I. 

BXYBTMBHT. 

ffeekmamn  Island  2fo.  S  (900  PI,  /,  K*,  X').— The  earliest  and  all  subsequent  projects 
for  the  improvement  of  the  Straubs  Bend  reach  contemplated  the  protection  of  the 
south  banx  of  this  island  by  a  revetment  which  should  extend  around  the'  head  of 
the  island  and  well  into  Boatwrights  Chute,  but  because  of  the  postponement  from 
time  to  time  of  the  construction  of  the  group  of  dikes  against  Miller  Island  and  the 
final  abandonment  of  that  feature  of  the  original  scheme  of  rectification,  the  neces- 
sity for  this  work  did  not  sooner  develop,  or  at  least  it  was  suffered  to  wait  on  more 
urgent  demands.  The  pool  developed  b^  the  Blnffton  group  of  dikes  finally  extended, 
so  far  down  that  the  closing  of  Boatwrights  Chute  (by  the  extension  of  Dike  XV, 
and  thus  incidentally  farther  extending  the  pool)  and  protection  of  the  island  became 
at  once  necessary. 

A  small  party  was  put  to  work  on  August  6  clearing  the  bank  of  timber  and  under- 
growth. Mattress  weaving  was  commenced  with  one  party  August  12  and  completed 
September  1.  A  second  party  was  in  service  from  August  20  to  28.  In  aU,  2,725 
linear  feet^  or  250,674  square  feet,  of  mattress  was  woven,  including  one  lap.  The 
bank  grading  followed  the  weaving,  but  the  trenches  for  aead-men  anchorage  were 
out  in  advance  with  a  Jet  supplied  l>y  hydraulic  grader.  The  latter  work  was  com- 
menced August  6,  the  former  six  days  later.  Grading  was  completed  September  24. 
Two  thousand  three  hundred  and  twenty-five  linear  feet  of  bank,  containing  7,530 
oabic  yards  of  earth,  was  graded  to  an  average  slope  of  1  on  3.  The  distribution  of 
ballast  on  mattress  and  upper  bank  commenced  on  August  21  and  was  completed 
September  24.  The  total  quantity  of  rook  ballast  expended  on  the  revetment  was 
7,&J7,2  cubic  yards,  an  average  of  2.37  cubic  yards  per  linear  foot.  The  cost  of  the 
revetment,  as  shown  in  detail  in  Appendix,  Exhibit  A,  was  $16,960.32,  or  $6.34  per 
linear  foot 

BXYETMJENT  BXPAIR8. 

The  only  expense  faiouired  on  account  of  the  other  revetments  on  this  division  was 
for  the  maintenance  rather  than  repair  of  the  Chamois  Bend  revetment.  One  hnn- 
dred  and  ninety-ei^ht  dollars  and  fifty-eight  cents  was  expended  in  placing  220  cubio 
yards  of  quarry  chips  on  two  bare  spots  on  the  mattress  of  that  work  in  the  locality 
of  8,500  feet  below  its  head. 

The  aggregate  length  of  revetment  now  on  the  Gasconade  division  (23  miles  of 
river)  is  47,(Mj3  linear  feet,  or  8.9  miles.  It  is  all  now  in  excellent  condition.  The 
total  cost  of  the  work  was  $317,941.61,  an  average  of  $6.53  pet  linear  foot.  The  total 
cost  for  repairs  and  maintenance  to  date  is  $5,712.82.  Some  of  the  work  is  now  fonr 
years  old,  but  the  major  portion  of  it  a  little  more  than  two  years. 

DIKE  WOBK. 

There  were-  onlv  two  entirely  new  dikes  built  during  the  yeai^— dikes  XI  A  and 
XI  B,  in  the  middle  section  of  Chamois  Bend.  These  two  and  a  third— Dike  XI  C — 
lower  down  were  originally  projected  to  fair  up  that  part  of  the  bend,  with  revet- 
ment above  and  below,  but  it  was  subsequentlv  decided  to  omit  them  and  revet  the 
bank,  making  that  work  continuous.  Since  the  construction  of  the  revetment  the 
thalweg  has  taken  the  shape  and  laid  in  close  to  the  shore  of  tiiis  bay,  and  there  has 
been  a  middle  ground  in  the  next  lower  bay,  but  until  recently,  when  the  bar  growth 
above  Dike  XX  V III  A'  had  practically  stopped  the  cross  current  resulting  from  longi- 
tudinal flow  on  the  upper  side  of  that  dike,  the  development  of  theleftliand  water- 
way was  to  some  extent  held  in  check,  liow  a  marked  crossing  has  been  effected, 
but  with  a  middle  ground  still  in  the  bay  below ;  a  chute  of  considerable  size  has 
developed  to  the  north  of  the  towhead  and  the  head  and  south  bank  of  the  latter, 
which  has  been  uncovered  bv  the  washing  away  of  the  shore  bar,  is  now  rapidly 
yielding  to  the  main  flow  of  the  river.  It  was  to  correct  or  ameliorate  these  condi- 
tions that  the  two  dikes  referred  to  were  built.  Other  dike  work  consisted  in  exten- 
sions, repairs,  and  alterations  of  old  work. 

Diiee  XI  A, — ^Work  on  this  dike  was  commenced  on  June  14  and  practically  com- 
pleted Jane  27.  The  structure  is  240  feet  long ;  the  first  four  bents  are  two-row  and 
the  otiiers  three-row  work.  The  piles  in  the  upper  row  of  the  other  eight  bents 
were  reinforced  by  ten  extra  piles.  The  mattress  of  the  revetment  was  utilized  as 
a  foot  mattress  for  the  dike  as  far  as  the  eleventh  bent  from  the  shore;  from  that 
point  a  new  mattress  was  made,  30  feet  wide  above  the  upper  row  of  piles  for  four 
Mnti  aod40  feet  from  there  out  a  distance  40  feet  beyond  the  end  of  the  dike.    Hie 
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bracing  consisted  of  a  single  string  of  6  by  8  inch  long-leaved  pine  wales  fastened 
viih  seven-eighths  inch  screw  bolts  to  the  piles  in  each  row  near  the  top  and  on  the 
npstream  eide ;  a  direct  brace  for  each  bent,  made  of  two  pieces  of  long-leaved  pine, 
Zoj  8  inches,  placed  so  as  to  embrace  all  the  piles  in  the  bents  and  fastened  to  them 
witii  three- fourths  inch  screw  bolts;  these  braces  rested  on  the  wales  and  were 
gained  on  them  1  inch  to  aid  the  bolt  in  transmitting  a  thrust ;  a  tie,  formed  of  two 
parts  of  three-fonrths  inch  or  four  parts  of  three-eighths  inch  galvanized  strand  was 
pnt  on  each  bent,  extending  from  the  pile  in  the  upper  row  at  the  point  where  it 
entered  the  bott'Om  of  the  river  to  the  top  of  the  pile  in  the  lower  row.  Instead  of 
the  trail  or  dike  head  previously  nsed  and  described  in  reports,  two  clusters  of  three 
pHee  each  were  driven  midway  between  the  outer  two  bents,  one  cluster  20  feet  above 
the  upper  row  of  piles,  the  other  20  feet  below  the  lower  row,  Tlie  clusters  were 
braced  to  the  dike  with  6  by  8  inch  timbers. 

Dike  XI  B, — ^Work  on  this  dike  was  commenced  on  June  11,  and  was  nearing  com- 
pletion when  an  accident  occurred  that  practically  stopped  further  progress.  At 
the  time,  the  night  of  June  24,  the  status  of  the  work  was  as  follows,  viz,  all  of  the 
piles,  109  in  number,  had  been  driven ;  the  foot  mattress  woven  to  bent  37  (being 
280  linear  feet,  or  21,910  square  feet)  was  still  afloat;  bracing  was  completed  to 
bent  20,  except  for  fastening  strand  ties  between  bents  9  and  20,  and  wales  only  had 
been  put  on  to  bent  22.  From  the  bank  out  the  first  12  bents,  or  110  linear  feet,  was 
two-row  work,  the  balance,  26  bents,  three-row.  The  revetment  mattress  was  util- 
ised as  far  out  as  the  ninth  bent  from  the  shore ;  from  there  out  a  new  mat  was  made, 
90  feet  wide  above  the  upper  row  to  bent  26,  and  then  40  feet  wide  to  a  point  20  feet 
beyond  the  outer  end  of  the  dike.  The  same  system  of  bracing  was  used  on  this 
stmcture  as  on  dike  XI  A. 

During  a  storm  on  the  night  of  June  24,  referred  to  above,  an  empty  1004bot 
barge  that  was  moored  to  the  outer  end  of  dike  XI A  was  blown  adrift  and  down  onto 
dike  XI  B,  striking  the  anchor  piles  nearly  broadside;  three  of  them  were  broken 
ofT,  thus  allowing  the  foot  mattress,  which  was  anchored  to  them  to  buckle  down 
against  the  dike,  with  the  result  that  11  bents,  or  33  piles,  in  the  dike^  and  the  greater 
part  of  the  included  foot  mattress  was  taken  out.  The  remaining  foot  mattress  was 
Kmk  and  a  driver  put  to  work  to  close  the  breach.  Nine  dike  and  27  anchor  piles 
had  been  driven  when  a  sudden  rise  in  the  river  caused  a  suspension  of  operations 
on  the  28th.     The  cost  of  these  dikes  is  shown  in  detail  in  the  Appendik,  Exhibit  B. 

Dike  XXXII. — The  construction  of  this  dike  was  be^n  in  March,  1896,  and  twice 
iospended,  the  last  time  on  Ma^  18, 1896,  on  account  of  high  water.  It  was  designed  as 
a  four-row  dike,  660  feet  long  with  a  head  100  feet  long.  At  the  time  of  the  last  suspen- 
sion 200  feet  of  it  had  been  completed,  and  nearly  all  the  piling  had  been  driven,  but 
no  foot  mat  had  been  placed  nor  bracing  put  on  the  remaining  portion.  With  the 
exception  of  13  piles  which  had  been  carried  away  during  the  flood,  the  dike  was  in 
the  same  condition  when  work  was  resumed  on  the  10th  ofAugust.  The  work,  which 
was  completed  16  days  later,  consisted  in  driving  8  piles,  weaving  563  linear  feet,  or 
S9,300  square  feet,  of  foot  mattress,  and  ballasting  the  same  with  500  cubic  yards  of 
rock,  in  bracing  47  bents  and  curtaining  420  linear  feet  of  dike.  The  system  of  brac- 
ing used  on  this  dike  was  that  commonly  practiced  on  the  division  up  to  that  time, 
the  speciiications  for  which  were  published  in  last  year's  report.  An  innovation  was 
introduced  in  screening  this  dike.  By  your  direction  the  practice  which  had  pre- 
vailed of  gradually  opening  up  the  screen  (increasing  mesh  area)  from  the  bank  out 
was  made  more  marked  by  omitting  the  screen  entirely  from  the  outer  5  bents,  and 
then  in  the  next  5  bents  putting  in  1  pole  in  the  first,  2  in  the  next,  3  in  the  next, 
and  so  on  to  the  fifth  bent,  from  there  inshore  more  rapidly  increasing  to  a  condi- 
tion of  juxtaposition  in  the  shore  bent.  Unfortunately  the  efi'ect  of  this  change 
can  not  be  stated,  as  the  cnrtain  was  not  submerged  until  the  following  spring,  and 
soon  afterwards  tnat  part  of  the  dike  was  carried  away  by  flood. 

Dike  XXXI F.— The  construction  of  this  dike,  like  the  one  next  above,  was  com- 
menced on  March  23, 1896^  and  twice  suspended,  the  la^tt  time  on  May  12,  1896,  on 
account  of  high  water.  It  was  designed  as  a  3-row  dike,  720  feet  long,  with  a 
100-foot  head.  At  the  time  work  was  resumed,  October  5,  there  was  470  feet  of  com- 
pleted dike  from  the  shore  out,  and  141  piles  driven  in  bents  of  3  each  from  there 
out.  The  dike  was  completed  to  the  project  line  October  31.  The  new  work  involved 
driving  of  8  piles  in  bents  of  2  each,  the  bracing  of  51  bents,  the  making  and  bal- 
lasting of  580  linear  feet  or  27,050  square  feet  of  foot  mattress,  and  the  curtaining 
of  44  Dents.  The  systems  of  bracing  and  curtaining  this  dike  were  the  same  as 
those  on  Dike  XXXII. 

Dike  XXXIII. — ^The  extension  of  this  dike  to  the  project  line  was  commenced  Octo- 
ber 5  and  eompleted  on  tiie  last  day  of  that  month.  Originally  the  structure  was 
designed  as  a  l-row  high  dike,  and  1,300  feet  of  it,  from  the  shore  out,  had  been  so 
built  up  to  the  time  when  work  was  suspended,  May  18, 1896.  By  your  direction 
the  extension,  700  linear  feet,  was  made  of  2-row  low  work.  The  top  of  the  new 
work  was  at  an  elevation  2^  feet  above  standard  low  water  at  the  outer  end  and 
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raised  on  a  uniform  grade  that  wonld  nm  oat  7  feet  above  atandaid  low  water  at 
the  baok.  A  few  bento  of  the  new  work  were  braced  in  the  same  manner  ae  Dikoa 
XI A  and  XI  B,  above  described,  bat  on  the  major  ^rtion  the  strand  tie  was  replaced 
with  a  timber  tie  made  of  two  pieces  long-leafed  ^ine,  3  by  8  inches,  and  provided  at 
the  lower  end  with  a  strap  and  eyebolt  for  attaching  it  to  the  npper  pile  at  the  bot- 
tom and  a  strap  and  drift  bolt  for  fastening  it  to  the  top  of  the  lower  pile.  An  extra 
brace,  making  an  X  with  the  tie,  was  used  to  act  in  compression.  It  was  made  of  two 
pieces  of  long-leafed  pine,  3  by  8  inches,  separated  bv  a  3-foot  block  at  the  lower 
end,  so  as  to  embrace  the  lower  pile  at  the  bottom,  ana  provided  there  with  a  sling 
of  several  parts  of  three-eighths  inch  strand,  so  arranged  as  to  Jam  and  take  a  firm 
hold  on  the  pile.  The  upper  ends  of  the  brace  were  cut  in  at  the  npper  pile  jnat 
nnder  the  direct  braces  ana  behind  the  walls,  and  were  then  bolted  to  the  pile  witb 
three-fonrths  inch  screw  bolts.  The  curtain  was  arranged  on  the  same  plan  as  above 
described  in  the  chapter  on  Dike  XXXII. 

Dike  X  F. — ^The  extension  of  this  dike  to  the  project  line  was  commenced  Novem- 
ber 2  and  completed  December  6.  Originally  it  was  designed  as  a  3^row  high  dike. 
In  the  fall  of  1893,  200  linear  feet  of  it  was  built  as  planned;  from  that  time  until 
November,  1896,  no  work  was  done  on  it.  By  your  direction  the  extension,  1.280 
linear  feet,  was  made  in  2-row  work.  Nearly  all  of  it  was  built  over  a  dry  bar.  The 
system  of  bracing  and  curtaining  used  were  the  same  as  those  above  described  as 
having  been  used  on  Dike  XXIII.  The  cost  of  these  works  is  shown  in  detail  in  the 
Appendix,  Exhibit  B. 

DZU  REPAIR  AMD  ALTSRATIOK. 

Dike  Ji?.— The  restoration  of  that  part  of  this  dike  destroyed  by  flood  in  Miy. 
1896,  was  conuuenced  October  19  and  completed  November  13.  Two  hundred  and 
eighty  linear  feet  of  dike  was  rebuilt,  by  your  direction,  as  2-row  instead  of  3,  as 
originally.  The  system  of  bracing  and  curtaining  were  those  used  on  the  extension 
of  Dike  XXIII. 

Dike  J  ^.— The  restoration  of  that  part  of  this  dike  destroyed  by  the  flood  of  May, 
1896,  was  begun  October  20  and  completed  November  11.  The  850  linear  feet  of  dike 
necessary  to  restore  the  structure  out  to  the  project  line  was,  by  your  direction, 
built  of  2  instead  of  3  rows,  as  was  the  original  structure.  The  same  method  of 
bracing  and  curtaining  were  employed  as  on  Dike  IB. 

Dike  XX  A. — The  rebuilding  of  that  part  of  this  structure  which  was  destroyed 
by  flood  before  it  had  been  completed,  in  May,  1896,  was  begun  on  November  2  and 
completed  on  the  25th  of  the  same  mouth.  By  your  direction  the  new  work  was  made 
of  2>-row  work  instead  of  4,  as  orinnally  planned,  and  was  braced  and  curtained  in 
the  same  way  as  the  dikes  last  referred  to.  One  hundred  bents  of  new  work  were 
built,  of  which  41  were  in  the  outer  breach,  52  in  the  inner,  and  7  bents  in  a  dry 
waterway  that  had  been  cut  during  the  flood  around  the  snore  end  of  the  dike. 
On  account  of  the  tangled  mass  of  drift  and  wrecked  dike  at  the  north  end  of  the 
inner  breach  a  Jog  downstream  of  10  bents  was  made  in  the  new  work  in  order  to 
get  a  connection  with  the  shore.  This  part  of  the  work — the- jog  and  several  bents 
either  side  of  it — was  subsequently  washed  out.  A  portion  of  the  work  in  tbe  outer 
breach  was  also  taken  out.  The  repair  of  both  breaks  was  authorized,  and  a  party 
began  work  at  the  inner  one  on  May  21.  By  the  end  of  the  month  that  work — 13 
bents  of  3-row  work  and  3  of  2  rows— was  completed,  with  the  exception  of  some  of 
the  bracing,  which  could  not  be  done  on  account  of  the  stage  of  river  being  too  high. 
The  rack  heap  on  the  shore  had  been  cleared  away  to  sucn  an  extent  that  the  new- 
work  was  carried  to  it  on  a  straight  line.  The  method  of  bracing  described  in  the 
chapter  on  Dike  XI A  was  used.  On  May  27,  before  any  work  had  been  done  toward 
dosinff  the  outer  break,  excepting  to  drive  the  necessary  anchor  piles,  you  directed 
that  ail  of  the  dike  standing  to  the  south  of  the  north  end  of  tne  outer  break  be 
removed.  Under  previous  instructions  the  U.  8.  snag  boat  0.  B.  Suter  had  taken  out 
68  linear  feet  of  this  dike  last  fall,  and  from  the  27th  day  of  May  to  the  1st  of  June 
had  removed  313  linear  feet,  when  it  became  necessary  for  her  to  suspend  work,  as 
the  dike  was  submerge<l.  The  accompanying  map,  PI.  I,  shows  the  extent  to  which 
the  dike  is  to  be  shortened  in  order  that  it  may  not  fall  within  the  proposed  water- 
way, as  lately  revised  by  yourself. 

Dike  II, — The  curtain  of  this  dike  was  repaired  in  the  latter  part  of  August. 

The  cost  of  the  above  works  is  shown  in  detail  in  the  Appendix,  Exhibit  C. 

RAKK-HSAD. 

OhamoU  Send  {eee  PI,  L range  f^).— Anew  scheme  for  bank  protection  devised  by 
vourself  was  given  a  trial  in  Chamois  Bend.  An  experimental  structure  oaUed  a 
bank-head  was  built  against  the  main  right  bank  at  tne  foot  of  the  bend  on  range 
line  249,  about  3,850  feet  below  the  lower  end  of  the  Chamois  Bend  revetment.  It 
was  intended  by  means  of  the  bank-head  to  firmly  hold  tiie  bank  at  that  point; 
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that  the  stretdh  of  bank  between  it  and  the  revetment  wonld  become  stable  after  a 
certain  amount  of  receeeion;  that  those  conditions  having  been  obtained  there 
woald  be  no  necessity  for  revetting  the  bank  as  originally  proposed.  The  estimated 
eo0t  of  the  bank-head  was  $10,7a5.4d.  The  estimated  coft  of  the  5,000  feet  of  revet- 
mflnt  which  it  is  to  take  the  place  of  was  $35,000.  Work  on  the  bank<head  was 
coBimenoed  March  IS,  and  by  the  26th  of  the  same  month  it  had  been  practically 
oompleted,  although  a  small  force  was  kept  employed  almost  continaonsly  there- 
after nntil  June  8  in  keeping  the  structnre  free  from  drift  during  the  flood;  extend- 
ing, repairing,  and  adding  new  cnrtains ;  extending  upstream  the  pile  work  in  upper- 
rone  firastum,  and  the  pile  and  rock  work  in  the  outer  wall  to  a  new  connection  with 
the  bank,  the  latter  having  receded  at  the  head  of  the  structure  as  first  built; 
restoring  and  dressing  up  to  grade  the  supply  of  rock  in  outer  wall  above  the  middle 
ordinate,  and  in  fini^ng  some  details  of  construction  that  bad  to  be  left  incom- 
plete when  those  parts  of  the  structure  were  submerged.  The  necessity  for  the 
extension  of  the  upper  part  of  the  structure  was  due  to  the  fact  that  from  econom- 
ical reaaons  the  length  of  development  of  the  outer  circle  above  the  middle  ordi- 
nate as  originally  constructed  was  made  as  small  as  was  deemed  safe,  with  the 
expectation  of  extending  it  to  such  extent  as  might  be  found  necessarjy  until  the 
bank  above  became  stable.  The  arrangement  of  the  structure  as  built  is  shown  in 
plan  and  cross  section  on  the  accompanying  plate  (XLI).  In  form  it  will  be  seen 
to  oonaiat  of  sclents  of  the  frusta  of  two  cones  having  a  common  axis,  the  lower 
one  Testing  against  the  bank  and  on  the  bottom  of  the  nver,  its  top  cut  by  a  plane 
Stan  deration  of  6  feet  above  standard  low  water,  and  developing  an  arc  of  a  circle 
724J  feet  in  diameter  and  having  a  middle  ordinate  from  the  bank  line  of  about 
90  feet;  the  upper  frustum,  resting  against  the  bank  and  on  the  lower  one,  develop- 
ing an  are  of  a  circle  on  the  plane  of  contact  therewith  640.4  feet  in  diameter  and 
TOD  a  oommon  center.  The  top  of  the  upper  frustum  is  defined  by  the  height  of 
the  river  bank.  The  conical  surface  of  the  lower  frustum  is  defined  by  the  rock 
of  the  oater  wall;  that  of  the  upper  by  the  pole  screening.  Both  surfaces  were  of 
eoorse  sabjeot  to  change — the  former  from  movement  of  the  rook  due  to  scour,  that 
might  finally  leave  a  &ed  vertical  wall  of  piles,  the  latter  from  accretions  formed 
daring  staffee  of  river  in  excess  of  6  feet  above  standard  low  water. 

hk  ul  60S  piles  were  driven,  as  follows :  446  in  outer  wall,  29  in  anchor  row,  9  in 
bank  row,  109  in  upper-cone  frustum,  and  15  for  temporary  outside  anchorage.  The 
piles  in  the  outer  row  above  the  middle  ordinate  were  driven  to  an  average  penetra- 
tiMi  of  i^  feet,  all  others  20^  feet.  It  was  intended  that  the  piles  in  the  outer  wall 
be  driven  22  inches  between  centers  in  the  rows,  and  the  rows  19  inches  from  center 
to  center;  bat  because  of  the  packing  of  the  ground,  due  to  Jar  as  well  as  displace- 
iaent,it  was  found  impossible  to  drive  them  to  the  desired  depth  so  close  together; 
the  distance  apart  in  the  rows  was  therefore  increased  to  3  feet  from  center  to  center 
of  pile,  and  brush  was  introduced  between  the  piles  vertically  and  as  wattling,  with 
a  view  of  producing  a  practically  tight  wall.  The  specifications  cidled  for  3,400 
eobie  yards  of  one-man  rock^  of  which  2,467  cubic  yards  were  to  be  expended  above 
the  middle  ordinate  in  a  practically  uniform  section  of  250  square  feet  and  the  bal- 
ance below  in  diminishing  section.  In  placing  this  rock  an  efibrt  was  made  to  first 
Sit  on  the  bottom  as  qnicklv  as  possible  after  the  outer  row  of  piles  had  been  driven  a 
yerof  rock  of  2^  feet  thick  and  of  the  required  width — 22.9  feet — ^above  the  middle 
ndinate  and  to  diminish  from  there  below ;  thereafter  the  requisite  quantity  of  rock 
per  linear  foot  was  simply  thrown  against  the  piles  in  the  outer  circle  and  allowed 
to  find  its  slope.  Although  all  of  the  rock  was  put  in  place  within  seventy  hours, 
there  was  some  scoar  at  the  bottom,  perhaps  2  to  4  feet,  between  the  time  of  comple- 
tion of  the  pile  driving  in  outer  circle  and  the  getting  on  of  sufficient  rock  to  prevent 
seonr  within  the  limits  of  initial  width  of  base.  The  space  inside  of  the  outer  circle 
and  the  upper-cone  frustum  was  to  be  tilled  by  deposit  from  flood;  for  that  purpose 
1,497  linear  feet,  or  about  31,600  square  feet  of  curtains,  were  bailt,  as  shown  in  plate 
leliBired  to.  One  of  these,  on  a  line  30  degrees  upstream  from  the  middle  ordinaDe,  is 
a  tight  curtain,  made  on  I'-inch  boards;  the  horizontal  curtain  extending  from  the 
outer  wall  to  the  base  of  the  upper-cone  frustum  is  made  of  wire  netting,  the  meshes 
of  which  are  partially  filled  with  brush.  The  netting  is  supported  on  wales  and  f -inch 
wire  strand ;  all  other  curtains  were  made  of  poles  in  the  nsaal  way.  The  accompany- 
ing photographic  views  (Pis.  XXV  to  XXX),  show  the  structure  in  various  stages  of 
eonstraction  and  after  completion. 

As  above  stated,  it  was  expected  that  the  bank-head  would  permanently  hold  the 
hank  at  that  point,  and  that  after  a  certain  amount  of  recession  the  stretch  of  free 
bank  above  it  would  become  stable.  It  was  expected  that  a  scour  in  front  of  the 
Vank-head  wonld  occur,  and,  based  upon  some  experiments  made  with  a  model,  the 
qnantitj  of  stone  put  in  the  outer  wall  was  thought  to  be  sufficient  to  follow  up  a 
sronr  of  50  feet  and  so  cover  the  resulting  slope  at  that  limit  as  to  protect  it  against 
erosion.  The  form  given  the  structure  was  thought  to  be  such  as  would  avoid  at 
all  stages  the  formation  of  violent  eddies,  so  marked  where  the  ordinary  solid  dike 
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is  used  and  whieh  deyelop  with  aaob  xyeTsiBteocy,  though  leas  force,  below  the  oater 
ends  of  exposed  permeable  dikes  after  they  have  been  subjected  to  one  or  more 
floods.  The  extent  to  which  these  expectations  haye  been  thus  far  realized  is  indi- 
eated  by  the  accompanying  PU.  XXX VII  to  XL.  A  careful  study  of  them  and 
other  charts  thought  to  be  too  numerous  for  publication  is  full  of  interest  and  instmo- 
tion,  and  while  it  shows  that,  after  a  somewhat  prolonged  but  not  very  high  flood, 
the  effects  upon  local  conditions  of  flow,  the  deposits  formed,  as  well  as  the  follow* 
ing  down  with  scour  of  the  stone  on  the  subaqueous  slope  in  front,  were  in  close 
accord  with  expectations,  there  were  some  disappointing  features,  which  were  not 
at  first  noticeable,  but  deyeloped  later  on,  Tiz,  the  engorgement  or  narrowing  and 
deepening  of  the  active  flow  in  the  section  in  the  immediate  locality  of  the  structure 
with  the  accompanying  manifestations  of  head  due  to  resistance  to  flow  in  abnor- 
mally high  local  velocities,  the  bending  of  the  flow  around  the  structure,  the  forma- 
tion below  the  middle  ordinate  of  a  persistent  and  strong,  though  not  destructive, 
eddy,  and  also  a  middle  ground  in  the  reach  below.  These  phenomena  were  not 
what  was  expected  and  were  at  first  thought  to  be  entirely  due  to  the  structure ;  but 
a  recent  survey  developed  the  cause  to  be  a  change  of  channel  above,  which  resultod 
from  the  growth  of  accretion  above  Dike28A',  nearly  two  miles  up  the  river,  by  which 
the  channel  was  thrown  out  of  the  head  of  the  bend  above  the  bank-head  to  the 
opposite  side  of  the  river  and  then  returned  immediately  above  the  bank-head,  in 
such  manner  as  to  make  its  effect  upon  the  structure  about  the  same  as  it  would  be 
upon  the  outer  end  of  a  dike  800  to  1,000  feet  long,  perpendicular  to  the  direction  of 
the  approach  of  the  deep  water  flow  from  the  opposite  bank  above  the  bank-heady 
changing  the  direction  of  that  flow  about  50  degrees  in  2,200  feet.  Under  these  cir- 
cumstances the  attack  on  the  structure  was  very  severe,  and  it  was  subjected  to 
nearly,  if  not  quite,  the  full  force  of  midstream  flow,  and  naturally  the  head  accu- 
mulated was  much  greater  than  would  have  obtained  had  the  flow  continued  to  be 
tangential.  The  head  of  water  at  the  upper  end  of  the  structure  was  lully  explained 
by  the  direction  of  attack,  also  the  flow  around  the  structure,  and  the  eddy  resulting 
fifom  the  great  velocity.  On  June  7  there  was  a  measured  slope  of  ,GS  feet  at  the 
bank-head  from  the  upper  end  of  outer  wall  to  a  point  30  feet  below  the  middle  ordi- 
nate—tbe  head  of  the  eddy — ^and  a  negative  slope  of  one- tenth  of  a  foot  from  there  to 
the  lower  end  of  the  structure.  Or  referring  to  PI.  XL,  the  slope  from  A3  to  I  waa 
.69;  from  I  to  N,-h  10  feet;  .09  from  N-f- 10  feet  to  Y,—.  10  feet.  Notwithstanding  the 
severe  and  unexpected  attack  occasioned  by  the  change  of  channel  above,  the  struc- 
ture showed  its  stability.  If  it  had  not  been  built  it  is  probable  that  there  would 
have  been  a  great  recession  of  the  bank  at  that  iM>int  and  for  some  distance  below. 
The  effect  of  the  bank-head  on  the  channel  below,  in  deflecting  outward  a  lar^e  part 
of  the  flow,  is  quite  evident  from  an  examination  of  PL  XXXVIII.  The  bank  from 
the  Btmotnre  up  to  the  end  of  the  revetment,  about  3,850  feet,  has  not  receded  to  the 
line  expected  by  a  considerable  distance,  except  immediately  above  the  bank-head, 
where  for  300  feet  it  has  nearly  reached  that  line.  The  upper  part  of  that  reach  waa 
protected  by  the  change  of  channel ;  the  lower  part^  subjected  to  a  severe  attack,  was 
protected  by  the  bank-head. 

In  the  early  part  of  the  spring  flood,  just  after  the  building  of  the  bank-head  and 
before  the  growth  of  accretion  above  Dike  28A'  had  made  such  a  marked  change  in 
the  channel  below  it,  the  flow  was  more  in  the  bend  above  the  bank-head,  as  shown 
in  PL  XXXVII. 

During  the  first  period  that  the  outer  wall  was  submerged  there  waa  no  eddy,  and 
for  a  long  distance  below  the  structure  and  for  some  distance  out  from  the  shore  the 
water  was  dead,  the  outer  line  of  the  dead  water  being  a  curve  of  large  radius  that 
was  about  tangent  to  the  outer  wall  near  the  middle  ordinate  and  came  into  the 
shore  at  a  point  about  1,800  feet  below.  In  this  area  there  was  considerable  deposit. 
There  was  also  at  this  time  much  less  velocity  of  current  in  front  of  the  structure. 

Thns  far  the  object  for  which  the  structure  was  built  hsis  been  accomplished,  in 
that  the  3,850  feet  of  bank  above  has  not  receded  from  erosion  beyond  a  certain 
line,  and  the  original  bank  below,  for  a  distance  of  about  1,800  feet,  has  been 
protected. 

When  the  channel  is  again  placed  in  the  bend  above  the  bank-bead,  where  it  is 
designed  to  be,  there  is  little  doubt  that  the  conditions  of  flow  in  the  vicinity  of  the 
structure  will  be  greatly  improved.  That  is,  there  will  be  less  velocity  of  flow 
along  the  bank- head,  marked  diminution,  if  not  entire  disappearance,  of  the  eddy, 
and  consequent  tendency  to  deposit  below  the  structure. 

The  cost  of  tiie  bank-head  in  detail  is  shown  in  Appendix,  Exhibit  D. 

KTFBCTS  OF  IMPROVSMSNT  WORKS. 

With  some  qualifications,  the  belief  expressed  in  last  year's  report  that  there 
wonld  be  not  less  than  six  feet  on  any  crossing  on  the  division  from  Isbell  to  Gas- 
conade was  justified  by  the  history  of  the  ]>a8t  year.  For  about  eight  days  in 
November  when  the  river  was  at  a  stage  of  1.7  feet  below  standard  low  water  there 

Mi  but  3i  feet  in  St.  Aubert  Bend,  but  soon  after  the  effect  of  the  Isbell  group  of 
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dikes  began  to  be  manifest,  and  tbere  bas  since  been  not  less  tban  H  feet  from  Isbell 
to  Cbamois;  for  a  few  days  in  tbe  latter  part  of  May,  dnring  an  adjustment  of  flow 
incident  to  a  rapid  foil  in  the  stage  of  tbe  river,  there  was  four  feet  on  the  lower 
reef  of  the  Portland  crossing  below  the  bank-head.  Since  then  there  has  been  not 
lefla  than  eight  feet.  Such  temporary  engorgement  will  always  attend  a  rapid  fall 
from  a  high  stage,  and  really  shonld  not  be  considered  in  a  statement  of  the  pre- 
▼ailin^  minimum  depths  available  for  parpose  of  navigation;  the  most  serious 
SKeeption  occurred  in  the  Stranbs  Bend  reach.  At  times  during  last  fall  there  was 
oDly  four  feet  in  Bluffton  crossing  and  no  more  between  Dike  aXIII  and  the  Gas- 
eoDade  River,  but  I  still  think  that  had  the  dikes  been  built  which  it  was  then  sup- 
poaed  would  be,  the  6  feet  or  more  would  have  been  maintained  throughont.  There 
bas  recently  been  a  marked  improvement  in  the  channel-way  in  the  reach  from  Dike 
XXin  to  tbe  boat  yard,  aud  in  fact  as  far  as  the  Bluffton  dikes,  though  there  are 
indications  that  a  new  dike  against  the  head  of  Miller  Island  and  possibly  the  com- 
pletion of  Dike  XXIV  may  m  needed  to  hold  the  low-water  flow  over  against  the 
Bluffton  dikes  and  down  along  the  Heckmann  Island  revetment. 

The  improvement  in  the  Isbell-St.  Aubert  reach  effected  bv  the  Isbell  group  of 
dikes  seems  thorough  and  well  established.  The  closing  of  Bear  Island  Chute  is 
again  urged  as  an  important  adjunct  in  the  improvement  of  this  reach. 

PROCURINO  CONSTRUCTION  MATERIAL. 

The  brush  and  roek  used  dnring  the  year  were  procured  by  hired  labor;  the  piling, 
Inmber,  steel  strand,  bolts,  and  washers  were  largely  supplied  from  stock  left  over 
fiom  last  year,  although  small  quantities  were  purchased  m  the  usual  manner. 

Brmth. — The  stock  of  bare^d  brush,  1,449  cords,  which  had  been  left  over  from 
last  year's  work,  was  rehanaled  in  Angust  and  only  356  cords  of  it  found  to  be  sound 
sod  &%  for  nse.  The  parties  were  in  service  for  17  and  21  days,  respectively,  during 
the  month  of  Augast,  procuring  1,507.6  cords  of  brush  for  use  on  Heckmann  Island 
revetment.  September  30  a  party  large  enongh  to  furnish  all  the  brush  needed  on 
both  divisions  of  First  Reach  was  organized  and  put  in  the  field  with  a  full  eanip- 
nent.  They  eontinued  in  service  until  November  7,  when,  havinjj^  procured  all  the 
bmsh  and  poles  requisite  for  the  work,  they  were  taken  in  and  disbanded.  Three 
thousand  nine  hundred  and  eighty  and  nine-tenths  cords  of  brash  and  257.6  of 
poles  were  barged,  of  which  2,786  and  157  cords,  respectively,  were  delivered  on  the 
lower  division,  and  1.194.9  and  100.6  cords  on  the  upper.  Since  then  small  parties 
were  sent  out  from  time  to  time  for  a  few  days  only  to  out  poles  or  brush  needed  to 
w(»k  in  with  the  old  stock.  The  total  quantity  of  brush  and  poles  thus  procured 
was  466  and  53  cords,  respectively.  The  cost  in  detail  of  this  materiid  is  shown  in 
the  Appendix^  Exhibit  K. 

Sock, — During  the  year  15,507  cubic  yards  of  rook  ballast  was  expended.  Of  this 
amount  8,594  cubic  yards  was  from  stock  left  over  from  last  year  aud  stored  on  the 
river  bank  in  Stranbs  and  Chamois  bends;  the  balance  was  procured  from  a  quarry 
in  tiie  north  bluff  at  the  mouth  of  Little  Tavern  Creek.  That  quarry  was  opened  on 
August  12  and  actively  operated  until  the  end  of  September.  From  that  time  until 
the  23d  of  November,  when  work  was  suspended,  a  very  small  force  was  kept 
employed.  On  February  8  work  in  the  quarry  was  resumed  and  continned  until 
April  3,  when  the  force  was  reduced  to  a  small  gang  of  laborers,  who  continued 
work  for  five  days  longer.  A  small  force  was  engaged  there  from  May  27  to  June  3 
lod  again  from  June  29  to  tbe  end  of  the  year  in  barging  rock.  The  total  quantity 
of  rock  ballast  procured  at  the  quarry  during  the  year  was  12.717.4  cubic  yards,  of 
which  12,197.3  cubic  yards  was  barged.  The  cost  in  detail  of  this  material  is 
shown  in  the  Appendix,  £xhibit  F. 

TOWBOAT  SBRVICB. 

This  service,  including  the  transportation  of  construction  materials  and  supplies, 
the  handling  ot  floating  plant,  and,  in  general,  incidental  dispatch  work,  was  com- 
paratively light,  and  on  that  account  the  large  towhoAt  Alert  was  not  employed. 
For  a  short  time  during  the  lo w- water  season— CTom  October  21  to  November  29 — the 
light-draft  steamer  Gasconad€f  owned  by  the  Hermann  Ferry  and  Packet  Company, 
was  hired  at  tbe  rate  of  $25  per  day.  The  steam  tenders  Arvthuta  and  Sdbrina  were 
in  service  from  time  to  time  as  required,  the  former  for  a  total  number  of  two  hun- 
dnd  and  twenty-seven  days,  the  latter  for  two  hundred  and  twelve  days. 

PIANT. 

Care  and  repair  of  plant, — ^No  extensive  plant  repair  was  done  dnring  the  year. 
The  aathorized  repair  to  the  storage  ways  in  the  Gasconade  boat  yard  was  commenced 
00  the  2d  of  October  and  completed  on  the  10th  of  November.  In  all  1,920  new  pile 
ispports  were  driven  to  replace  an  equal  number  that  had  rotted  so  as  to  be  unsafe. 
With  the  exception  of  a  few  sticks  aU  of  the  old  way  logs,  10,818  linear  feet,  weio 
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put  back.  Between  November  4  and  December  8  the  fleet,  consisting  of  the  follow- 
ing balls,  was  pnlied  ont  and  placed  on  the  ways,  all  rakes  sbored,  holes  cleaned, 
and  machinery  properly  drained  and  laid  np  for  the  winter:  Twenty-four  100- foot 
barges,  one  of  tnem  carrying  a  boiler,  steam  hoist,  a  set  of  pile  leads,  and  a  Cram 
steam  hammer;  thirteen  64-foot  barges,  three  of  them  with  cabin  quarters;  foar 
pile-driving  apparatuses ;  four  mattress  boats ;  one^ader;  three  large  and  two  small 
construction  quarter  boats;  the  steam  tenders .^reiAu«a  and  Sabrina;  the  office  boats 
Margaret  and  De  Rusaey;  forty-six  skiffs,  and  a  small  barge,  the  latter  belonging  to 
the  Gasconade  River  property. 

The  work  of  preparing  floating  plant  for  early  service  in  the  sprint  was  com- 
menced with  a  small  force  on  tne  5th  of  February.  The  following  linlls  were 
repaired,  calked,  and  launched  by  the  22d  of  March,  the  first  hull  being  laanched  on 
the  17th  of  February:  Nineteen  100- foot  and  nine  64-foot  barges;  three  steam  pile- 
driving  apparatus;  steam  tenders  Jrethuaa  and  Sahnna;  office  boat  Margaret;  five 
small  quarter  boats;  one  mattress  boat;  ten  skiffs  and  a  small  barge,  belonging  to 
the  Gasconade  Biver  property.  The  character  of  tlie  repairs  was  comparatively 
slight;  rotten  spots  in  the  sides  and  head  blocks  of  the  barges  and  other  nulls  were 
cut  ont  and  engraven  pieces  put  in,  though  occasionally  scabs  were  used ;  the  decks 
were  patched,  the  rakes  shimmed,  and  the  fastenings,  timberbeads,  and  kevils 
renewed  where  needed;  the  roof  of  the  Arethuaa  was  entirely  covered  with  new 
canvas  and  was  painted  with  three  coats  all  over;  the  roofs  of  other  cabin  pieces 
were  patched  and  painted;  the  machinery  on  all  of  the  pieces  was  thoroughly  over- 
hauled and  put  in  good  working  order,  the  steam  boilers  and  their  steam  gauges 
were  inspected  and  tested;  the  boilers  were  subjected  to  a  hydraulic  pressure  50 
per  cent  in  excess  of  the  working  pressure  allowed  each  one.  Current  repairs  inci- 
dent to  the  wear  and  tear  of  service  were  about  as  usual  and  were  done  from  time  to 
time  as  the  need  developed.  The  repairs  to  the  yard  plant  and  appliances  were 
slight  and  comparatively  inexpensive;  the  kitchen  floor  was  repaired  and  a  new 
chimney  made  and  erected  at  the  quarters;  the  roof  of  the  steam  saw  and  planing 
mill  was  repaired  and  the  entire  building  given  a  coat  of  paint;  the  east  and  west 
yard  pulling  apparatus  were  several  times  overhnuled;  the  ooiler  of  the  west  appa- 
ratus was  turned  around  180  degrees,  the  Are  front  repaired,  fomace  walls  and 
shed  rebuilt,  and  boiler  tubes  expanded.  A  ventilator  was  made  in  the  roof  of  the 
blacksmith  shop;  the  coal  tramway  and  car  were  overhauled,  the  wheels  of  the  lat- 
ter were  turned  down  and  banded,  and  the  operating  engine  was  removed  from  the 
south  end  of  the  track  to  a  point  off  the  track  and  about  midway  of  its  length. 
The  entire  stock  of  small  tools  and  applanoes,  such  as  pulling  blocks,  wheelbarrows, 
quarry  tools,  bilge  pumps,  etc.,  were  gone  over  and,  such  of  them  as  reqnired  it, 
repaired.  Tne  U.  S.  steamer  Alert  was  overhauled  and  put  in  serviceable  condition, 
and  on  the  19th  of  August  turned  over  to  her  officers  for  temporary  towage  work  on 
the  Omaha  division. 

Dnring  a  violent  storm  on  the  night  of  June  24,  the  following  damage  was  done  at 
the  Gasconade  boat  yard  by  an  onshore  wind  ont  of  the  northwest :  Four  pairs  of 
steam  pile  hammer  leads  were  blown  down  and  badly  wrecked ;  two  of  these  were  on 
shore  and  strongly  guyed  with  three  |-inoh  strand ;  the  other  two  were  on  the  river, 
one  of  them  on  pile-driver  pump  boat  No.  2,  and  the  other  on  No.  6;  the  former  boat 
was  Iving  at  the  coal  chute  lust  outside  the  ice  boat  and  when  the  leads  went  over 
they  fell  across  that  piece:  the  leads  on  No.  6  fell  on  the  roof  of  the  machine  boat 
which  was  lying  Just  insiae.  In  both  cases  the  leads  were  damaged  more  than  the 
roofs  of  the  boats  on  which  they  fell,  although  the  lantern  on  the  machine  boat  was 
crushed  and  the  roof  girders  settled  about  9  inches.  The  quarter  boat  De  Ruetey  (so 
called  because  the  upper  cabin  was  once  a  part  of  the  cabin  of  the  old  snag  boat  of 
that  name)  was  lying  in  the  yard  at  the  top  of  the  bank  and  directly  in  the  path  of 
the  storm.  The  afterpart  of  her  upper  cabin  was  demolished ;  the  skylight  roof  for- 
ward and  the  entire  starboard  and  forward  guard  rail  and  guard  roof  were  carried 
away.  To  the  southeast  of  the  De  Russey  the  three  tower  leads  stood,  each  with  six 
pairs  of  leads  for  sinking  piles  with  a  jet  and  although  they  wore  strongly  gnyed 
with  {-inch  strand  the  wind  twisted  and  overturned  them  with  such  violence  that 
there  was  scarcely  a  whole  timber  left.  Two  of  the  ventilators  on  the  steam  saw 
and  planing  mill  were  blown  off  and  five  of  the  heavy  rolled-plate  glass  in  the  sky- 
lights were  broken.  The  steam  tenders  Arethuea  smdMelusina,  which  were  lying  at 
the  bank,  had  their  upper  works  more  or  less  distorted  and  were  kept  afloat  with 
the  greatest  difficulty.  None  of  the  employees  were  injured.  The  stoker  of  the 
Arethuaa  was  blown  overboard,  but  caught  a  line  that  was  made  fast  to  some  piling 
and  hung  on  till  the  storm  was  over. 

Uneerviceable  property. — The  unserviceable  property  on  the  Gasconade  division  and 
a  portion  of  that  on  the  Osage  division  was  assembled  at  Gasconade  and  inspected 
January  11  by  the  Inspector-General,  United  States  Army.  The  property  then  and 
previously  condemned,  which  had  been  recommended  to  be  sold,  was  disposed  of,  after 
advertisement,  by  public  sale  on  M arch  27.  In  A  pril  seven  o f  the  condemned  100-foot 
bargee  were  launoned  for  the  purchaser.  Four  pile-sinker  pump  boats  were  disman- 
tled of  their  machinery  and  cabins  and  their  hulls  destroyed.    The  three  tower  pil^ 
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leftds  irere  remoTed  from  their  orosa-boat  hnlls  to  the  three  old  umbrella  croM  boats 
lyin^  just  aoath  of  them ;  the  former  hulls  were  then  made  use  of  to  store  the  machin- 
ery aoid  three  of  the  cabins  from  the  condemned  pile  drivers. 

Kmo  j»Iaiit.~-The  only  newplant  made  during  the  year  was  nine  wooden  bilge  pnmps 
for  nae  on  baives  and  two  office  chests.  The  expenditoree  on  account  of  plant  dozing 
«h#  year  are  shown  in  the  Apjiendix,  Exhibit  G. 

SUBVBT  WORK. 

The  operation  under  this  headine  during  the  year  comprised  the  usual  work  of 
thia  kind,  attending  the  building  of  dikes,  revetment,  and  bank-head;  the  regular 
&11  topographic  and  hydrograpnic  eurvey  of  the  reach  from  Isbell  to  Rhineland 
Landing;  a  series  of  special  hydjographic  surveys  in  the  vicinity  of  the  Little  Tavern 
group  of  dikes;  those  opposite  and  the  Bluffton  group;  two  special  hydrographic 
rarveya  of  Chamois  reacn  besides  a  number  of  others  in  the  immediate  approaches 
and  front  of  the  bank-head. 

ItibM  to  Rhineland  Landing, — ^The  annual  fall  survey  of  the  division  was  made  this 
jear  by  a  party  which  sttuted  at  a  point  1  mile  below  Claysville  on  the  Osage 
division  and  made  a  continuous  survey  to  Rhineland  Landing.  They  entered  tbo 
lower  division  at  Isbell  on  the  27th  of  October  and  completed  the  survey  November 
25.  AH  shore  line  was  run  out,  and  cross  sections  of  the  river  made  on  all  the  regu- 
lar ran^  lines.  Unfortunately,  a  rise  3.85  feet  occurred  during  the  work.  The 
accompanying  map,  PI.  I,  and  tne  cross  sections  of  even  date  shown  on  Pis.  II  to 
XYIU  were  developed  from  the  notes  of  this  survey. 

Special  narve^B  and  ohservaiionB  at  dikes,  —By  your  direction  a  series  of  special  sur- 
rejn  and  observations  were  made  at  the  Little  Tavern  Dikes  I,  III,  and  V ;  Dikes  II 
sad  lY  opposite,  and  Dikes  YII,  IX.  and  XI,  of  the  Bluffton  group.  The  object  in 
view  was  to  secure  accurate  data  snowing  in  detail  the  configuration  of  accretions 
and  bottom  as  well  as  direction  and  velocities  of  flow  at  and  near  permeable  dikes. 
A  party  organized  and  equipped  with  special  apparatus  and  a  quarter  boat  was  con- 
tinuously engaged  in  this  work  from  July  29  to  October  3.  Levels  were  run  to  show 
the  dry  contours  for  each  foot  in  elevation  of  accretions  on  both  banks  in  the  Little 
Tavern  reach,  and  on  the  left  bank  of  the  Bluffton  reach.  Heveral  sets  of  located 
Mundings  on  special  parallel  ranges  50  feet  apart  were  made  on  both  reaches — those 
in  the  npper  reach  extended  across  the  stream:  in  the  lower  reach  they  were  partial 
sections  only.  Two  or  more  sets  of  very  careful  soundings  were  made  about  the  head 
of  each  of  the  dikes,  5  feet  apart  for  a  distance  of  200  to  250  feet  on  lines  radiating 
from  a  point  on  the  dikes  at  the  shore  line  or  near  its  outer  end.  The  radial  lines 
▼ere  uniformly  3  degrees  apart  and,  within  the  stated  radial  limits,  all  of  the  water- 
▼av  at  each  dike  was  sounded — thus  at  Dike  II  the  space  sounded  covered  the  area 
indnded  in  an  entire  circle  400  feet  in  diameter.  The  soundings  were  made  from  a 
ikiff,  at  tags  spaced  6  feet  apart  on  a  steel  cable.  The  latter  was  stretched  taut  from 
a  pin  at  the  center  for  radial  lines  to  a  skiff  anchored  in  the  stream;  the  skiff  by 
msans  of  a  mtem  of  anchors  and  buoyed  lines  was  firmly  held  in  a  fixed  position 
▼hich  could  be  a^jnsted  by  means  of  reels  to  the  exact  radial  line  indicated  by  a 
tiansit  set  over  the  center.  On  both  reaches  several  sets  of  current  floats  were  run 
past  the  dikes  and  their  paths  and  velocities  observed.  The  notes  were  reduced  and 
platted  in  the  office,  making  20  charts,  from  each  of  which  a  tracing  was  made  and 
transmitted  to  you.  The  accompanying  Pis.  XXXI  to  XXXVI  were  selected  for 
publication  as  constituting  the  best  example  for  study  of  the  influence  of  permeable 
dikes  upon  conditions  of  flow  that  has  come  under  the  writer's  observation.  The  rela- 
tion between  dynamic  head  and  velocity  as  algebraicaUy  expressed  by  the  formula 

1=^  is  hardly  more  positive  than  the  train  of  effects  that  follow  a  given  head  on 

a  permeable  dike  in  Missouri  River,  and  are  made  manifest  in  the  configuration  of 
bottom  and  current  lines.  Within  reasonable  limits  as  to  line  apjproaching,  flow,  and 
kind  of  material  forming  bottom,  the  example  is  characteristic,  and  is  an  ^*  open 
sesame''  to  many  unexpected  results  attending  improvements  by  permeable  or  solid 
dikes.  For  example,  we  reason  for  the  formation  of  a  middle  ground  in  a  reach  of 
improved  river  the  banks  of  which  on  either  side  are  defined  by  dikes  to  a  normal 
width,  that,  with  a  desired  depth,  would  not  permit  bar  formation,  is  made  apparent : 
the  observed  fact  that  midflow  is  attracted  rather  than  repelled  is  explained,  and 
therefore  the  reason  that  failure  so  surely  attends  the  persistent  efforts  that  are 
made  by  private  and  corporate  interests  from  one  end  of  the  valley  to  the  other,  to 
effect  a  crossing  or  marked  deflection  in  the  line  of  flow  by  means  of  solid  dikes,  or 
by  an  isolated  oike  of  any  kind. 

On  aeeount  of  hanh-kead,—The  revetted  bank  in  Chamois  Bend  shows  three  quite 
marked  bays,  and  it  was  for  the  purpose  of  studying  the  oonditions  of  flow  as 
sffseted  by  these  bays  that  you  directed  a  special  hytlrographic  survey  to  be  made, 
•hewing  oontonrs  for  each  foot  in  depth  as  well  as  float  paths  and  velocities  through 
anaeh  including  the  middle  and  lower  bay.  The  fleld  work  J^m^«5<»™P"5"®2 
Wtwsm  August  &  and  September  12.    It  having  been  decided  to  build  aOMuJL-he^ 
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on  range  249  at  the  foot  of  the  hend,  a  tnrvej  to  determine  1-foot  contours  throngh 
the  reach  from  range  251  to  247,  incluBiye,  was  made  September  29  to  October  3.  Tne 
accompanying  map  (PI.  XXXVII)  was  compiled  from  that  survey ,  the  one  last 
referred  to  and  the  annual  low- water  survey,  and  is  intended  to  show  conditions  of 
flow  prior  to  the  growth  of  accretions  above  Dike  28  A'  and  the  constmction  of  the 
bank-head.  Pis.  XXXVIII  and  XXXIX  were  developed  from  survey  and  observa- 
tions made  J  line  10  to  18.  They  show  the  conditions  then  prevailing  after  the  spring 
flood  had  built  up  the  accretions  above  Dike  28  A'  and  some  three  months  alter  the 
completion  of  the  bank-head.  Beginning  March  8  and  covering  the  time  up  to  the 
date  of  the  last  survey  a  party  was  kept  almost  continuously  employed  in  making 
surveys  and  collecting  data  fur  record  and  study  of  the  changes  that  occurred  in  the 
vicinity  of  the  bank-head.  The  reach  covered  by  these  observations  finally  extended 
from  range  253  as  far  down  as  245.  Seven  charts  showing  1-foot  contours  and  six 
showing  float  paths  and  velocities  were  developed  from  these  surveys  and  tracings 
of  them  transmitted  to  you.  Other  charts  showing  partial  profiles  of  bottom  as 
developed  from  time  to  time  at  the  bank-head  on  radial  lines  outside  the  outer  wall 
were  prepared  and  tracings  submitted.  These  charts  also  showed  the  positions  of 
the  foot  of  the  subaqueoas  slope  of  rock  in  the  outer  wall,  as  determined  from  time 
to  time  by  means  of  a  sounding  lead,  the  end  of  which  was  cupped  and  filled  with 
tallow.  The  accompanying  chart  (PI.  XL)  presents  about  aU  of  that  data— the 
changes  in  bottom,  at  the  structure,  from  a  time  prior  to  its  oonstmotion  to  a  time 
about  three  months  after  its  completion.  It  also  shows  several  positions  assumed 
by  the  shore  line  as  it  receded. 
The  cost  of  these  operations  is  shown  in  detail  in  the  Appendix,  Exhibit  H. 

msoKLLAmous. 

Projects  with  estimates  of  cost  of  work  necessary  to  complete  the  improvement 
of  Gasconade  division  and  for  continuing  the  work  by  the  expenditure  of  $160,000 
during  the  fiscal  year  were  prepared  in  accordance  with  your  instructionBy  and  sub- 
mitted under  date  of  July  13. 

A  report  with  estimates  of  cost  of  a  new  form  of  bank-head  designed  bv  yourself 
was  prepared  in  accordance  with  instructions  oontained  in  your  letter  of  June  15, 
and  transmitted  under  date  of  June  28. 

Special  reports  and  examinations. — A  joint  report  with  estimates  of  cost  of  a  new 
form  of  dike  was  prepared  by  Mr.  Samuel  H.  Yonge  and  myself  in  accordance  with 
your  instructions,  and  submitted  under  date  of  July  10. 

An  examination,  made  by  your  direction  December  22,  of  the  river  in  the  vicinity 
of  Glasgow,  Mo.,  for  the  purpose  of  determining  whether  a  dike  proposed  to  be 
built  by  local  landowners  could  receive  the  sanction  of  the  Commission,  was 
reported  on  under  date  of  December  30. 

An  examination  was  made  on  December  30  of  a  reported  break  at  the  head  of  the 
Quindaro  revetment,  which  threatened  the  safety  of  the  pumping  station  of  the 
Kansas  City  (Mo.)  water  department  and  the  usefulness  of  the  revetment.  The 
matter  was  made  the  subject  of  a  special  report,  dated  January  2. 

Two  other  special  examinations  were  made,  as  follows :  January  14.  of  some  ^ile- 
dike  work  placed  by  a  private  individual,  adjoining  the  north  bank  of  the  river 
below  Kansas  City,  Mo.,  about  the  possible  effect  of  which  complaints  had  been  filed; 
and  on  the  2r)th  of  the  same  month,  of  the  revetment  on  Nebraska  City  Island  and 
the  reach  of  the  river  in  that  vicinity,  with  a  view  of  determining  the  neoessit:^  of 
immediate  extension  and  protection  of  the  work.  The  results  of  these  examma- 
tions  were  submitted  in  reports  dated  January  22  and  January  27,  respectivelv. 

Experiments  with  dike  models,— In  January  and  February  a  number  of  moaels  of 
two-row  dike  work  on  a  scale  of  one-eighth  with  bracing  in  various  forms  and 
details  were  made  and  subjected  to  breaking  strains.  The  form  that  gave  the  best 
result  of  all  that  were  tried  was  that  above  desoribed  as  having  been  used  on  dikes 
XI  A  and  XI  B. 

The  cost  of  these  experiments  was  $155.41. 

RBDUCTION  IN  COST  OF  WOHKS  FOB  OCPROYBlfBRT  OF  MISSOtTBI  RIYXB. 

As  a  result  of  the  new  forms  of  dikes  which  have  been  built  this  year  a  marked 
economv  in  the  cost  of  such  work  has  been  effected  that  will  become  more  ai>pfti^°^ 
when  the  new  work  shall  be  constructed  on  a  large  enough  scale  to  make  fair  com- 
parison with  previous  practice.  It  now  appears  that  even  upon  the  comparatively 
small  scale  upon  which  the  new  work  has  been  conducted  that  a  saving  of  about  25 
per  cent  has  been  effected. 

The  actual  cost  of  the  experimental  structure  built  was  $11,265.    The  experience 

gained  in  building  the  structure  has  shown  where  a  considerable  part  of  this  cost 

could  be  saved  in  building  future  structures  upon  the  same  general  plan.    A  neir 

Tan  has  been  devised  which  it  is  believed  will  be  equally  or  more  effective  at  wi 

tmated  cost  for  its  construction  of  $6,000.    At  this  cost,  and  aupposing  each  bank* 
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bead  to  protect  an  average  of  4,000  feet  of  bank,  the  cost  aa  compared  with  the 
method  of  contmiioiiB  revetment  wonid  be  as  $6,000  to  $28,000,  or  a  little  more  than 
ooe-fiith. 

In  closing  I  desire  to  aoknowledg|e  the  support  afforded  me  bv  my  assistants  and 
the  unfailing  interest  and  application  to  duty  exhibited  by  all  employees  on  the 
Gasconade  division. 

Very  respectfully,  yonr  obedient  servant, 

S.  Waters  Fo^  DMtum  Engineer, 
Lienii  Col.  Amos  Stickney, 

Cwrpe  of  Engineered  U,  8,  A,, 

Preeident  Mieeouri  River  CknumieeUm. 


lAat  of  exhihite  forming  appendix  to  foregoing  report. 

Exhibit  A. — Bill  of  cost  of  complete  revetment  on  Heckmann  Island  No.  8. 
B. — Consolidated  bill  of  cost  of  dike  constmction. 
C. — Consolidated  bill  of  cost  of  dike  repairs. 
D. — BUI  of  cost  of  bank-head.  Chamois  Bend. 
£. — Bill  of  ezpenditares  on  account  of  procuring  willow  brush. 
F. — Bill  of  expenditures  on  account  of  procuring  rock  ballast. 
O. — Expenditures  on  account  of  plant  during  fiscal  year. 
H.— Bill  of  cost  of  survey  work. 
L — Statement  of  liabilities  incurred  during  fiscal  year. 


Exhibit  A. 

BiU  of  coeie  of  2,675  linear  feei  of  oomplete  revetment  on  Heckmann  leland  during  the 
fiscal  year  ending  June  SO y  1897. 


OisMifloatioii  and  extent. 


Coetfai 
Item. 


Fraearmg  203.8  cords  of  hnteh,  daring  previoas  fiscal  year,  at  a  total  cost  of  $2.3646  per  cord, 

isliverM  on  work 

Plwaring  1,046lS  oords  of  hmsh,  at  $2.2941  per  cord,  deUvered  on  work 


Total  eostideUTered  on  work,  at  $2.8066  per  cord.. 


heeozing  7,677.2  enbio  yards  of  rook  ballast : 

Chamois  qoarry.  104.4  cable  yards,  deUyered  on  barges,  at  $0.7322 

Beekmann  qoarry.  2,869  oabio  yards,  deUrered  on  barges,  at  $1.0131 

Ltttie  Tavern  qoarry,  4,713.8  cable  yards,  dellTered  on  barges,  at  $0.9366. 


Xvwage. 
Total  coat,  delivered  on  work,  at  $1.0175  per  cable  yard . 


Gnding  bank,  2,825  linear  feet,  containing  7,530  cobio  yards  of  earth : 


Sabsistenee . 
Supplies 


Total  coat,  at  10.0615  per  cubic  yard 

laeborage  of  mattress  (grading  201  trenches  and  digging  dead-man  holes) : 


Snbsistenoe  . 
8«PPM« 


Onstroetion  of  mattress,  2,725  linear  feet  or  250,674  sqaare  feet: 

Thne-eiirhtlM  inch  strand,  84,667  pounds,  at  $3.3033 

2,010  eaUe  clips,  at  6  cents  each 

Labor,  weaving.... 


Total  ooat,  at  $0.0111  per  square  foot 

Uastfnc  mattreas  and  bank,  7,677.2  cable  yards ; 

Labo? 

Sabaistenee • 

Total  coat  of  ballasting,  at  $0.2589  per  cubic  yard 

Ibvage^  moving  construction  partiea,  their  plant  and  supplies 

Onuid  total  cost  of  2,675  linear  feet  of  reretment,  at  $6.84  per  linear  foot. 


$481.91 
2,400.00 


2,882.00 


76.44 

2,896.42 

4,414.50 

424.25 


7,811.61 


248.74 
75.74 
68.50 


887.98 


449.87 
151.78 
26.15 


627.25 


1,145.16 
120.60 

1,108.30 
410.53 


2,784.50 


1,448.87 
542.67 


1,986.54 


480.25 


•Then  Is  indnded  in  this  an  item  of  $37  97  for  clearing  and  grubbing.^ 

Digitizi 
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Exhibit  B. 

CoMolidated  bUl  of  ooit  of  dike  construotionf  oompleie  and  inoompletOi  durima  fiscal  vo&r 

ending  June  SO,  1897. 


CUnificatlon. 


182oypree8  piling linear  feet. 

*"'    ■        *"     do — 

M.  long-leaf  yellow  pine,  feet, 


486  pine  piling 
100,322  feet  B. 


B.M. 


Fastenings,  washers,  spikes,  etc pounds. . 

Galvanised  strand,  |  inch  and  }  inch — do 

Brash  and  poles,  delivered  on  works,  .cords 
Bock  from  JBeckmann  quarry . .  .cubic  yards. . 

Book  ftom  Little  Tavern  quarry do. . . 

Towag«  of  rock  to  points  of  expenditare, 

miles .' 

Coal bushels. 

Oils,  waste,  etc 

Labor: 

Pile  driving •. 

Mattreas,  weaving  and  sinking 

Bracing 

Curtaining 

Subsistence 

Steamboat  service,  towing  all  supplies,  con- 
struction materials,  except  rock  and  brush, 
moving  construction  parties,  etc miles. 


Total  ooet.. 


GUssiflcation. 


XXXU  complete. 


Quan- 
tity. 


880 
40 

ao.208 

2.647 

3,204 

252 

400 


76 


Cost  in 
item. 


$44.14 
6.74 

402.67 
46.49 
105.83 
586.79 
405.22 


21.76 
2.81 
6.00 

20.03 
405.58 
132. 47 

23.60 
206.60 


60.43 


XXXm  com- 
plete. 


Qaaa 
tity. 


8,818 
8,642 

18,736 

3,580 

3,652 

270 


520 


104 
260 


78 


2,565.06   4,293.74 


Cost  in 
itsm. 


$448.76 
620.18 

456.70 

76.38 

120.63 

621. 81 


486.99 

81.16 
29.25 
10.00 

800.19 
376. 52 
239.60 
51.16 
819.60 


59.82 


Xv  complete. 


Qnan-     Cost  in 
tity.        item. 


XI A  incomplete. 


Quan- 
tity. 


Cost  in 
item. 


XXXIYoom. 
plete. 


Qoan- 
tity. 


126 

10,200 

1,894 

2,029 

168 


61 


Coat  In 

item. 


$3L04 
2L39 

248.58 
SL35 
67.02 

886.18 


223.86 

40.69 
181 
10.00 

67.27 
284.11 
114.80 

14.61 
168.07 


25i22 


1,71L79 


XI B  incomplete. 


Quan- 
tity. 


Cost  in 
item. 


182  cypress  piling linear  feet. . 

10  cypress  pUing  (recovered  material) . .  do 

486  pme  piling do.... 

25  pine  piling  (reoovered  material) do. . . . 

lOoottonwoud  nUing do.... 

1  white-oak  piling. do 

100,322  feet  B.  MTlong-leaf  yellow  pine,  feet, 
B.M 

8,380  feet  B.  M.  pine  (recovered  material),  feet, 
B.M 

Fastenings,  washers,  spikes,  et« pounds. . 

Galvanised  strand,  |  inch  and  }  inch. .  .do — 

Bmsh  and  poles,  delivered  on  works.. cords.. 

Bock  from  Little  Tavern  quarry. cubic  yds.. 

Towage  of  rock  to  points  of  expenditure, 
miles 

Coal bushels.. 

Oils,  waste,  eto 

Labor: 

Pile  driving 

Mattress,  weaving  and  si n king 

Bracing 

Curtaining 

Subsistence 

Steamboat  service,  towing  all  supplies,  con- 
struction materials,  except  rock  and  brush, 
moving  construction  parties, etc.... miles.. 


1,908 

"Ho 


$266.19 


1, 197. 14 


138 

880 

3,048 

372 


$18.46 


519.07 


1,856 
76 

5,570 
516 


$181.85 

"9ia57 


874.85  6,923 


197.81 


10,873 

4,859 

488 

748 

40 
465 


230.21 
160.00 
993.84 
695.48 

35.80 
51.19 
14.00 

556.86 
S5f>.  68 
3K8.  76 
125.57 
52L34 


.13 


2,305 
1.693.6 
2.693 
88 
114.8 

16 


Total  coat. 


7,421.94 


119 


44.75 
92.26 
112. 93 
120.85 

18.71 
9.79 
4.16 

108.93 
145.07 
206.09 
29.24 
146.40 


92.16 


82 
8,867 

085 
1,465 
7,029 

205.9 


47 
162 


4.76 
288.46 


42.63 
283.40 
257.67 
SOL  33 

87.88 
18.02 
7.27 

176.76 
250.26 
188.40 
7.60 
192.67 


48.67 


1,86L28 


8,184.42 
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Exhibit  C. 
C^tuolidaUd  hill  of  ewt  of  dike  repain  made  during  JUeal  year  ending  June  30,  1897, 


lA. 

IB. 

XX  A. 

IL 

ClaMificati<ni. 

'^: 

Coetin 
item. 

Qnan- 
tity. 

Cost  in 
item. 

Quan- 
tity. 

Coetin 
item. 

X.- 

Coetin 
item. 

S?Snsy£S^f::!^r:: 

15  eoUoBwood  pflinc do 

5.818 
2.382 

6778.11 
4U5.59 

2,052 

8,908 
450 
290 

29.256 

9,810 

7,291 
555 

18 

616 

192 
400 

454 

$274.48 

1,507.03 

29.25 

81.90 

718.26 

281.72 

240.84 
943.04 

14.50 

716.59 

163.05 
44.50 
30.00 

640.18 

1,078.19 

506.08 

89.79 

764.89 

422.41 

2.724 

$463.88 

10  whlt»«*k  piling do. . . . 

...... 

Loiig-lMLfT«]Iow-^e  lamber. 

25,768 

7,612 

5,203 
277 

628.12 

164.74 

171.87 
635.47 

10,206 

2,719 

2,451 
97 

248.77 

66.23 

80.96 
228.09 

ruteoinsa,  boh*,  wulien,eto. 
p<nro4«  , , .  - , 

31 

284 
10 

60.68 
7  73 

l-^bnlTmnised  steel  sianuid 

Towam  to  pomti  of  ex- 

23.65 

BoA  ^S^  uiiU  T  are  r  B 

penditoxe milea.. 

Coal..V. batbela.. 

886 

77 
395 

341.85 

58.28 
44.44 

12.00 

806.04 

361.69 

409.11 

70.80 

456.41 

300.97 

150 

48 
100 

282 

140.49 

42.04 
11.25 
10.00 

9L02 

155.88 

168.44 

9.43 

164.80 

240.81 

<ML  waatew  ete 

PiiedziTlnff 

MatUeaa   weaTing  aad 
ainking 

IBraeing 

Cartalninr . .....r.....T.... 

25.25 

Snbalatonce    

9  07 

Towage,  plant,  matania],  and 
n^Uaa mile*.. 

838 

Total  eoat 

5,151.44 

2,116.54 

8,527.00 

66.88 

Exhibit  D. 
Bill  of  ooet  of  hanh'head  in  vicinity  of  ChamoiSy  Mo,,  1897, 


ClasaiBcation  and  extent. 


Pile  driving: 

Labor 

Pilea— 

Pine,  9,444  linear  feet 

White  oak.  2,806  liue»tr  feet . 

Water  oak,  7,215  linear  feet . 

Cypreaa,  4,239  linear  feet — 
Goal  and  anppllee..— 


WaliBff,  braciBg,  and  eaztalniBg : 


Lomber.  12,667  feet  B.  M. 

Bmaband  poles,  56  crads,  at  $1.70  per  cord 

Strand,  |-inch  galvanized , 

Other  laateninga,  aeiew  bolta,  driftbolta,  plate  waahera,  spikes,  staples,  and 
eUpa 


Seeking 


Seek,  deliyered  on  bargee,  quarry  landing,  8,971  oubio  yards,  at  $1.0573  per 
eaUeyaid 


Sabelatonee 

Towboataerrice. 

Total  ooat.. 


Cost  in 
item. 


$798.22 

1,463.82 
286.19 
649.25 
520. 12 
82.89 


663.85 
231.87 
95.20 
40.65 

800.22 


832.28 

4,198.54 


Total. 


$3,800.60 


1,831.79 


4,530.82 

583.20 

1,018.63 


11,265.18 
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Exhibit  E. 

Bill  of  eimendUurei  an  aeeaunt  of  procuring  trillow  hrusk  dmringfitoal  year  ending  JuneSth 

1897. 


ClaMificatioii. 


Qnftntity. 


Average 

ooetpw 

cord. 


Cost 
esohitem. 


Bmsh  privilege conls.. 

Binding  wire pounde.. 

Labor  and  anbniatenoe: 

Catting  and  binding cords.. 

Hauling do — 

Barging do — 


4,87&3 
»,»81 

4,878.8 
4,878.8 
4,878.8 


$0.0028 
.0228 

.6584 
.5561 
.3706 


Total  cost  on  barges. , 


L7008 


$440.50 
76.28 

8,211.92 

2,707.87 
1.851.47 


8.297.04 


ExniBIT  F. 

BUI  of  expenditnree  on  aooount  of  procuring  rock  hallaet  at  Little  Tavern  Quarry  during 
fiscal  year  ending  June  30, 1897, 


daasiiication. 


Qnantity. 


Average 

cost  per 

cnbio 

yard. 


Coet 
eaohitem. 


Qoairy  privilege 

Qnarry  supplies,  explosives,  fase,  powder,  etc. 


.onbic  yards. 


12,197 


and  subsistence: 

Stripping  and  qaarrying cubic  yards. 

Hamug  to  barge  landing do... 

Barging do... 

Total 


12.717.4 
12.197.8 
12,197.8 


10.01 


.2444 

.0850 


till.  97 
880.79 

8,249.42 
2.981.42 
1,036.45 


12,717.4 


18,270.05 


▲▼aiage  coat  per  cubic  yard  loaded  on  barges. 


L0578  I 


Exhibit  G. 
Bxpendituree  on  account  of  plant  during  fiscal  year  ending  June  SO,  1897. 


Labor. 

Sub8is^ 
ence. 

BuppUea. 

Mateiiala. 

Cost  in 
item. 

Care  of  plant; 

Wftifihinff  . 

$9,088.18 

1,450.58 

817.64 

39.59 

$2,822.80 

417.73 

268.80 

16.46 

$836.15 
142.06 
42.83 
18.25 

$12,847.13 

Pnllinff  ant  #S4  hnllflt            .. 

2,019.37 

1,129.36 

74  30 

LauncEing  (39  hulls) 

Cleaning,  sorting,  and  storing 

RtAAmlMMifc  fMurrlofi       .   .   .     .......... 

1,886.33 

Total 

11,404.99 

3. 625. 88 

1, 130. 20 

17,466.49 

Bepalrs  and  alterations : 

Yard  nlunt    

2,020.48 
8,486.12 
1,045.84 

804.67 
678.46 
212.60 

60.60 
644.02 
80.74 

$2,201.63 
878.02 
126.77 

6,077.87 

6,182.52 

1,466.95 

Xotal A 

7,452.44 

1,600.63 

786.86 

2,706.42 

12,726.84 

New  plant  constructed : 

OfflrA  pheata  (2^                  .  . 

80.63 
15.68 

7.60 
3.06 

6.14 
12.20 

63.87 

30.89 

Total          .-..T.»r-..----.— -T- 

66.26 

10.66 



18.34 

84.26 

New  plant  purchased: 

LfiinpK.  lanterns,  burners,  bmoms, 
bruHben,    and    other    subsistence 

6L12 

Ganpe  cocks,  oars,  picks,  shovels, 
wrenches,  tiles,  saws,  augers,  and 

ntliAr  llkn  Rniftll  tnnls 

28L67 

408.20 

Raiia    tnonilA.                       





887.81 

Total 



!      1,008.20 

Gnnd  trttal     ...p...... «.- 

11, 364. 79 
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Exhibit  H. 
Bill  of  eost  of  surrey  work  done  during  ike  Jisoal  year  ending  June  SO,  1897, 


Clauifioatioii. 


Coat  in 
item. 


SsppUaa  and  matexialB. 

Sabclstence 

Towa^ 

ToUlcost 


$32.42 
5,011.28 
1,131.53 

557.42 


6,732.65 


Exhibit  L 

Sftftement  of  Uabilitiee  incurred  under  auballotment  for  eyeiematie  improvement  in  First 
Reach  on  etccount  of  improvement  in  Gasconade  division,  for  each  month  of  the  fiscal 
year  ending  June  30, 1897. 


Labor. 

Constmc- 
tion  ma- 
terial. 

Plant 
material. 

Plant 

pur- 

obasea. 

Sabaist- 

ence 

atorea. 

puf. 

Snn. 
driea. 

Total 

Mooth. 

Admlnis- 
tratioii. 

Another 
Hems. 

each 
month. 

Jtily 

A«p»t 

SeiSmber.. 

Ortobcr 

NoTember... 
Beemiber . . . 
Juniary 

is?;::::::: 

$1,711.31 

1.292.00 

1.256.44 

1.069.01 

769.26 

500.67 

545.08 

646^77 

1,275.00 

1.192.50 

1,313.35 

1,244.34 

$2,606.28 

10,305.45 

7,881.81 

12,314.16 

10.335.75 

1,907.15 

916.77 

4.510.70 

9,206.48 

3.556.01 

3, 843. 30 

'$i."i8S.'08 

126.06 

3.9»3.06 

400.28 

""im'.w 

440.89 
5.09 
0.40 

$318.44 
173.52 
3L98 
45.05 
65.81 
122.47 
135.01 
686.35 
255.22 
71.27 

$29.00 

111.92 

3.88 

12.60 
118. 16 

31.60 

"ioi'li 

106.76 
302.16 

$1,119.86 
2.271.90 
1.900.86 
2.859.09 
1,156.96 

781.36 
28.09 

431.73 
1,690.13 
1,231.78 

886.82 

667.82 

$137.07 
616.05 
018.06 
841.52 
766.65 
99.54 
725.80 
517.90 
689.88 
64.71 
205.46 
546.47 

$35.79 

19.44 

73.74 

a824.01 

a  698. 70 

36.85 

11.40 

45.57 

125.49 

51.38 

6.72 

60.69 

$6,962.25 
15,922.36 
11,892.33 
21,448.50 
14,820.57 
8,569.73 
2,362.15 
7,560.42 
18,789.85 
6.474.89 
5,855.06 
7,495.04 

lis :::::::. 

4.724.07          56.84 

372.81 

23.60 

Total.. 

12,905.73 

71,607.98 

6.570.30 

2,072.43 

1,044.06 

14,524.00 

5,918.11 

1,488.78 

116,183.14 

a  Theae  itema  inolnde  $912.50  for  hire  of  ateamer  Chueonade. 

OmA  total  of  Itabilitiea  incurred  during  fleoal  year  on  acooimt  of  snballotment  for  ayatem- 

atie  improvement^  First  Beach $116,188.14 

A4d  ▼nine  of  conatruotion  materinla  and  anppliea  on  hand  at  olose  of  previona  fiaoai  year       20, 160. 48 

136.293.62 
DednetTalno  of  oouatructlon  materiala  and  supplies  on  hand  June  30, 1897 4,875. 18 

Total  net  expenditure  dnrins  iiaoal  year  on  aoooont  of  improTement  on  Gasconade 
dhrialon 181.418.49 


Appendix  K. 

amwoais  report  on  cokstrugtion  of  lock  no.  1,  osaor  rivkr,  missouri,  by 
capt.  h.  m.  chittbndbn,  corps  of  enginrkr8. 

Missouri  River  Commission, 

Officb  of  thr  Sbcrbtart, 
8t.  Louis,  Mo.,  June  SO,  1897. 

Colonrl:  I  have  the  honofr  to  anbmit  the  following  report  of  operations  upon  the 
ooDstmction  of  Lock  No.  1,  Osage  River,  Missouri: 

At  the  cloee  of  the  last  fiscal  year  the  work  had  heen  taken  from  the  hands  of  the 
contractors  hv  purchase  of  plant  and  material  and  authority  had  been  obtained  to 
cany  ont  its  rarther  prosecution  by  hired  labor.  The  plans  and  specifications  for  the 
work  were  also  subsequently  changed  by  a  reduction  in  the  size  of  the  lock  to  220 
feet  between  quoins  and  42  feet  width,  by  the  substitution  of  concrete  for  rock  masonry 
in  its  construction,  and  by  establishing  the  lower  miter  sill  at  reference  d4  above 
the  St.  Louis  directrix.  This  partial  revised  project  was  approved  by  the  Chief  of 
Engineers  November  23, 1896.  A  completion  or  the  revised  project,  bo^  for  lock  and 
dam,  was  deferred  to  a  later  day. 

Active  operations  were  resumed  about  the  middle  of  July,  the  immediate  object  in 
riew  being  the  excavation  within  the  cofferdam  for  the  foundation  of  the  lock.  This 
work,  which  continued  for  upward  of  four  months,  was  attended  with  great  difficulty. 
The  river  bottom  is  composed  of  alternnte  layers  of  impervious  day  and  water-bearing 
aand  or  graveL  The  water  in  the  gravel  layers  is  under  considerable  pressure,  and 
wherever  pierced  with  pipes  would  force  itself  up  to  a  level  some  feet  above  that  of 
the  river  snr£sce.    As  there  had  been  several  pile  holes  sunk  into  these  successive 
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layen,  nnd  as  the  pit  for  the  pamps  wm  sank  below  the  bottom  of  the  proposed  exea- 
vation,  there  were  numerous  springs  spread  over  the  bottom,  all  of  which  let  In  consid- 
erable quantities  of  water.  Add  to  this  that  wherever  a  layer  was  cut  through  as  the 
excavation  proceeded  it  became  a  continuous  fountain  t;n tire!  v  around  the  coffer,  but 
particularly  on  the  shore  side,  and  the  problem  of  keeping  the  water  down  without 
a  very  extensive  pumping  plant  was  not  easy  of  solution.  Two  new  pumps,  12  and 
15  inch,  centrifugal  action,  were  added  to  the  ])lant  already  on  hand,  and  with  these 
it  was  barely  possible  to  hold  the  water  down  to  the  bottom  of  the  excavation.  The 
earth  was  removed  by  hand  except  over  the  area  which  was  within  reach  of  a  clam- 
shell dredge  maneuvered  by  means  of  a  derrick  on  the  cofferdam.  The  excavation 
was  practically  completed  at  the  end  of  November,  and  preparations  for  driving  piles 
in  the  foundation  were  begun.  This  work  was  completed  oefore  the  end  of  the  fol- 
lowing month,  and  the  work  of  preparing  the  piles  for  the  grillage  was  in  pro«rress 
when  the  heavy  flood,  which  arrived  early  in  January,  suspended  work  on  the  6th  of 
that  month.  An  almost  continuous  st&ffe  of  water,  too  hi  j^h  to  i>ermit  pamping  oat 
the  cofferdam,  has  prevented  a  resumption  of  operations  since. 

Daring  the  progress  of  the  work  as  above  described  the  purchase  and  delivery  of 
materials  for  the  lock  has  gone  on.  The  sand  for  the  concrete  is  Missouri  River  sand 
dredged  from  Osage  Chute,  at  the  junction  of  the  two  rivers.  The  gravel  has  been 
dredged  from  the  bars  of  the  Osage  River  near  the  lock,  and  both  materials  are  piled 
on  the  bank  opposite  the  site  of  the  lock.  The  delivery  of  the  gravel  was  completed 
May  15, 1897,  and  that  of  the  sand  June  23. 

The  lumber  and  iron  for  the  grillage  foundation  was  delivered  in  December,  1896. 
The  cement  for  the  foundation  was  in  part  delivered  in  November,  1896,  and  the  bal- 
ance in  June,  1897.  Contracts  have  been  entered  into  for  the  lumber  for  the  concrete 
forms  and  for  the  cement  to  be  used  in  the  constructiou  of  the  walls. 

The  more  important  materials  thus  delivered  or  contracted  for  are  as  follows: 

Gravel cubic  yards..    12,000 

Sand do 5,105 

Cement,  natural barrels..      3,000 

Cement,  Portland do 5,000 

Lumber,  grillage,  oak feet  B.M..     90,000 

Lumber,  grillage,  pine do 93,533 

Lomber  £r  forms,  pine do 182,753 

Qnoin  posts,  iron 4 

Valve  frames,  iron 6 

Concrete  mixing  plant 1 

and  a  considerable  quantity  of  minor  articles. 

Negotiations  are  in  progress  for  the  purchase  of  an  additional  tract  of  land  for  the 
erection  of  buildings  at  the  lock. 

Daring  the  past  winter  the  fall  revised  project  for  lock  and  dam  was  prepared  with 
plans  and  specifications  for  construction.    This  project  was  approved  Jane  29, 1896. 

In  connection  with  the  determination  of  suitable  dimensions  for  inlet  and  outlet 
openings,  considerable  information  was  collected  in  regard  to  existing  locks  in  this 
country,  their  size,  dimensions  and  forms  of  valve  openings,  and  times  required  for 
filling  and  emptying.  The  data  so  collected  were  analyzed  by  Mr.  James  A.  Seddon, 
assistant  engineer  on  surveys,  gauges,  and  physical  data,  and  the  results  arrived  at 
seem  to  be  of  sufficient  importance  to  justify  publication.  In  a  general  way  they 
show — 

(1)  That  for  the  same  valve  area  the  filling  or  emptying  of  a  lock  is  more  rapid 
throngh  the  gates  than  through  cnlverts  in  the  walls.  The  effect  of  trends  and 
sharp  angles  is  distinctly  noticeable. 

(2)  That  with  like  conditions  of  valve  connection  the  rate  of  filling  seems  to  be 
slower  than  that  of  emptying,  even  after  the  effect  upon  emptying  of  contraction 
of  area  bv  uncovering  the  upper  miter  sill  is  eliminated. 

Mr.  Seddon's  report,  with  accompanying  plates,  is  submitted  herewith. 

In  determining  the  kind  of  cement  to  be  used  in  the  concrete  of  the  look  walls 
considerable  study  was  given  to  the  (question  of  a  combined  use  of  Portland  and 
natural  cements.  It  was  thought  that  if  a  core  of  natural  cement  concrete  could  be 
nsed,  faced  with  a  thick  exterior  of  Portland  concrete,  the  weight  necessary  for 
-stability,  and  the  hardness  and  strength  necessary  to  resist  frost,  abrasion  of  ice  and 
boats,  and  wear  of  current,  could  be  obtained  at  a  much  reduced  cost  below  that  of 
all  Portland  concrete.  To  determine  whether  a  joint  formed  by  the  junction  of  the 
two  kinds  of  cements  or  concretes  would  exhibit  any  special  weakness  arising  from 
different  rates  of  setting,  a  considerable  number  of  briquets  half  and  half  of  natural 
and  Portland  cements  and  several  blocks  of  concrete  6  by  6  inches  bv  2^  feet  simi- 
larly composed  were  made.  The  results,  which  are  stated  in  detail  in  the  accom- 
panying report  of  Assistant  Engineer  F.  B.  Maltby,  show  oonclnsively  that  there  is  do 
special  weakness  in  such  a  joint,  but  that  the  joint  is  in  ever^  case  stronger  than  a 
similar  section  of  the  weaker  cement.  Photographs  illustrating  the  briquet  expen- 
ments  accompany  Mr.  Maltby's  report.  ^  y 
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The  revised  estimate  for  the  entire  cost  of  the  lock  and  dam,  as  presented  in  detail 
in  the  new  project,  is  $325,000.    This  estimate  being  apparently  a   considerable 
increaiie  over  previous  ones,  it  is  important,  for  a  proper  imderstanding  of  the  mat- 
ter, to  present  a  review  of  these  earlier  estimates. 
The  first  of  these  estimates  appears  in  Minor  Miller's  project,  dated  May  14,  1891. 
Lock. — Length  over  all,  339  feet  6  inches;  length  between  qnoins,  275  feet;  width, 
50  feet;  lift,  8  feet  6  inches. 
Dum. — A  timber  and  rock  stmctnre  of  11.5  feet  lift. 
Cost  of  lock  and  dam,  $187,244. 

This  project  wa«  modified  somewhat  on  the  recommendation  of  General  Comstock 
and  the  above  estimate  was  increased  to  $200,000.  (Annual  Report  Chief  of  Engi- 
neers, 1892,  p.  1742.) 

The  first  important  revision  of  this  estimate  occurred  in  1894,  when  the  whole  sub- 
ject of  the  Osage  Lock  and  Dam  was  exhaustively  reviewed  by  a  committee  of  the 
Missouri  River  Commission,  consisting  of  Major  Allen,  Corps  of  Engineers,  and  Mr. 
R.  S.  Berlin,  in  a  report  to  the  Commission  dated  September  22, 1894.  (Published  in' 
minutes  of  Commission  meeting  of  November  28,  1894.)  The  lock  considered  was 
to  be  of  the  following  description : 

Ft.  In. 

Length  over  all 340    6 

Length  between  quoins 276    0 

Width  of  chamber 52    0 

Lift 10    6 

A  needle  dam  was  also  provided  for.  The  following  extract  from  the  committee's 
report  will  show  their  estimate  of  the  cost  of  this  work : 

**  Estimated  cost  of  the  lock,  including  lockkeeper's  dwelling,  etc.,  according  to 
best  information  at  present  attainable,  $216,000. 

''The  cost  of  the  aam  has  not  yet  been  figured,  but  it  seems  safe  to  assume  that 
it  will  be  snflScient  to  bring  the  total  cost  of  lock  and  dam  and  appurtenances  to 
•bout  $300,000,  though  these  figures  may  be  modified  one  way  or  the  other  after  pro- 
pooials  are  received  for  building  the  lock." 

This  estimate  does  not  seem  to  have  been  adopted  by  the  Commission,  because  in 
the  next  annual  report  the  probable  cost  of  the  look  and  dam  is  thus  stated : 

**  Based  on  such  data  as  we  now  have,  it  appears  that  the  probable  total  cost  of  the 
lock  and  accessories  will  be  about  $190,000,  and  of  the  dam  about  $75,000,  or  a  total  of 
1265,000,  as  against  the  estimate  of  $200,000  submitted  in  1892.  For  reasons  above 
l^ven,  this  latter  estimate  could  only  be  regarded  as  approximate." 

The  ''reasons"  here  referred  to  relate  to  a  preceding  paragraph  in  the  same  report, 
riz: 

**hk  November,  1894,  a  plane-table  survey  was  made  from  the  site  selected  for  the 
lock  and  dam  to  a  point  about  30  miles  above  to  ascertain  the  additional  amount  of 
land  that  would  be  overflowed,  due  to  a  stationary  dam  of  10.5  feet  lift,  should  the 
river  reach  the  highest  recorded  flood  stage.  The  results  of  this  survey  showed  that 
Bach  a  damw'ould,  at  the  above  stage,  cause  an  additional  overflow  of  636  acres 
within  the  limits  of  the  survey,  or  an  increase  of  about  20  per  cent  in  area  of  land 
flooded.  In  view  of  these  results,  the  Commission  decided  February  11  that  a  mod- 
ification of  the  plans  of  the  dam  to  provide  for  a  stationary  dam  of  less  lift  than 
10.5  feet,  and  upon  this  a  low,  movable  dam  to  bring  the  lift  to  10.5  feet  when  raised, 
would  be  advisable.  It  is  proposed  during  the  current  season  to  make  a  complete 
examination  of  the  site  of  the  dam,  and  to  prepare  new  plans  and  estimates  of  cost 
in  accordance  with  the  above  decision," 

The  dam  provided  for  in  the  above  $75,000  estimate  was  for  a  movable  crest  of  only 
2^  feet  lift,  estimated  to  cost  only  about  $11,000,  and  was  in  no  sense  a  comprehensive 
project,  snch  as  was  contemj^lated  in  the  report  of  the  committee  above  referred  to. 

In  January,  1895,  an  additional  estimate  was  prepared  for  a  movable  dam,  the  type 
considered  being  the  Chanoine  Wicket.  This  estimate  was  $182,500.  Substituting 
this  figure  for  $^,000  would  give  as  the  estimated  cost  of  the  lock  and  a  movable  dam 
1372,500.  It  will  thus  be  seen  that  no  estimate  for  a  lock  and  a  movable  dam  of  any 
comprehensive  pattern  has  ever  been  below  $300,000.  None  of  these  estimates,  how- 
ever, were  ever  acted  upon. 

Subsequent  to  the  date  of  the  Annual  Report  for  1895  it  developed  that  the  founda- 
tion of  tiie  lock  would  have  to  be  lowered  about  5  feet  for  reasons  fully  explained  in 
the  present  revised  project  and  accompanying  papers.  As  nearly  as  can  be  deter- 
mined from  the  correspondence  on  the  subject,  an  estimate  of  the  additional  cost, 
which  this  change  of  plan  would  involve,  was  about  $45,000.  With  this  additional 
cost,  the  foregoing  estimates  of  $300,000  and  $372,500  would  become  $345,000  and 
^17,500,  respectively. 

The  changes  authorized  in  the  partial  project  approved  by  the  Chief  of  Engineers 
November  23,  1896  (file  mark  ^^4^),  viz,  a  diminution  of  the  size  of  the  look,  and 
the  substitution  of  concrete  for  rock  masonry  in  its  construction,  as  well  as  the  pro- 
poaed  adoption  of  a  less  ezpenAive  type  of  dam,  wiU  materially  reduce^  the  above 
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estimated  cost.    The  work  has  now  progressed  far  enough  to  make  possible  a  very 
close  estimate  for  the  entire  work.    This  is  given  below : 

Cost  of  look. 
Expended  to  March  31,  1897 $117,495.10 

Uncompleted  work. 

Cost  of  masonry  and  foundation  (see  detailed  estimate  attached) 55, 986. 08 

Cost  of  fixtures,  appurtenances,  and  miscellaneous  expenditures  pertain- 
ing to  lock 19,224.70 

Dam. 
Cost  of  entire  structure 119,763.69 

Total 312,469.57 

As  a  safe  amount,  covering  all  contingencies,  the  sum  of  $325,000  is  considered 
ampl^  sufficient  for  the  construction  of  tne  lock  and  dam  and  accessories,  and  this 
sum  18  submitted  as  the  final  estimate  of  the  total  cost  of  the  work.  There  is  now 
available  the  sum  of  about  $62,000,  and  as  the  estimated  cost  of  completing  the 
masonry  of  the  lock  is  about  $56,000,  it  is  hoped  to  accomplish  this  part  of  the  work 
during  the  coming  season. 

As  the  construction  of  the  dam  will  be  the  work  next  in  order  after  the  operations 
of  the  present  season  are  closed,  it  is  very  important  that  a  recommendation  should 
be  made  to  Congress  either  that  the  entire  sum  necessary  for  its  construction  be 
appropriated  at  once  or  that  the  Commission  be  allowed  to  contract  for  its  comple- 
tion. The  natural  conditions  in  this  part  of  the  river  make  it  particularly  important 
that  this  structure  be  built  in  a  single  season.  From  January  1  to  July  1  it  would 
be  submerged  the  greater  part  of  the  time  with  successive  floods  passing  over  it. 
The  structure  in  a  partially  completed  state  would  inevitably  suffer  much  damage 
and  its  cost  be  thereby  greatly  increased. 

Very  respectfully,  your  obedient  servant, 

Hiram,  M.  Chittrndkn, 
Corps  of  Engineers,  V.  8.  A. 
Lieut.  Col.  Amos  Stickney, 

Corps  of  Engineers  J  U.  S.  A., 

President  Missouri  River  Commission. 


Appendix  L. 

report  on  filling  and  emptying  locks,  by  james  a.  8eddon,  assistant 

engineer. 

Office  Missouri  River  Commission, 

St,  Louis f  Mo.,  February  20, 1897. 
Captain:  I  have  the  honor  to  present  the  following  report  on  the  data  of  lilliDg 
and  emptying  looks,  submitted  to  me  for  study : 
The  following  is  the  general  equation  of  emptying: 


4,  V='"V2g¥^  «^^  a. 


///^///^/^/^////^/Jy>//////A 
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Talcing  it  as  in  Fi<|^.  1  at  auy  point  of  time  tj  with  its  corrospoiiding  head  ou 
emptying  valves  k^  surface  area  of  the  lock  A  and  area  of  emptying  valves  a,  we 
have  the  ftillowiog  relations: 

The  outflow  is  at  the  rate  of  m  a  \/2  gT]  where  m  correspouds  to  a  cocfticioiit  of 
efllnx  through  whatever  forms  or  combination  of  forms  th«  emptying  may  bo  i'llcctod. 
While  any  volume  withilrawn  from  the  lock  is  represented  by  A  .A  '*.  In  ii  did'eren- 
tiiil  interval  of  time,  therefore,. 

m. a.  V2gT,  di.  =  outflow  =A  dh, 

or  dt= ^7--=  .  hrh  dh;  or  t  =        ^\  z-^  .  h"^  +  c 

m.a.V2g  '  m.a,V2g  ^ 

bnt  C  3=  O  as  ^^and  h  become  zero  together,  and  the  equation  of  emptying  becouica 


'=!VA!l^!-!i! 


and  the  same  equation  holds  for  filling  the  lock,  by  takiug  in  that  case  time  und 
head  measured  from  the  level  of  the  lock  full. 

In  this  e^^uation  I  the  first  factor  <  2  /^    >  1^^  ^or  the  only  variable  in  it  the  head 

h,  and  it  expresses  a  purely  mathematical  relation  between  force  and  velority.  It 
may  be  computed  once  for  all  through  a  raugc  that  will  cover  the  lift  of  all  locks, 
and  its  value  in  all  at  a  given  point  of  h  is  the  same. 

The  second  factor  J  —  >  expresses  all  that  variation  between  the  volume  to  be 

drained  at  any  level  in  any  lock  and  the  area  of  the  valves  that  are  designed  to 
drain  it.  It  is  an  expression  wholly  of  the  geometry  of  the  design.  And  as  tliis 
enters  the  equation  of  time  in  the  ratio  of  these  areas,  its  value  is  not  allected  by 
the  absolute  magnitude  of  these  quantities.  So  far  as  this  factor  is  coueenuMl,  a  lot-k 
may  be  large  or  small  as  long  as  there  is  asauare  foot  of  valve  area  to  a  <jiven  number 
of  gqnarfifeet  of  lock  surface  to  be  drained,  the  time  of  draining  given  heads  will 
be  the  same. 

The  third  factor  <  —  >  inyolves  all  that  is  known  or  unknown  of  resistance  to  flow 

in  the  different  forms  and  different  types  of  form,  that  have  been  designed,  summed 
asiiall  is  in  tn, generally  termed  the  coefficient  of  eitiux  or  discharge;  and  ns  this 
is  the  one  unknown  element,  the  study  is  aimed  to  bring  the  values  of  m  in  the 
different  data  inttf  comparison. 
This  is  most  readily  done  by  bringing  the  observed  times  to  a  time  standard, 

which  corresponds  to  a  fixed  value  of  the  second  factor  )       [  •    This  is  arbitrarily 

assomed  for  the  standard  as  200,  approximately  a  mean  of  general  practice;  and  it 
IB  plain  that  in  any  actual  lock  where  there  was  less  than  200  square  feet  of  surruco 
to  each  square  foot  of  valve  area,  the  observed  time  of  draiuing  between  any  levels 
would  he  correspondingly  shorter  than  the  standard;   while  if  its  actual  value 

of  J  —  J  was  greater  than  200,  its  observed  intervals_of  time  would  be  correspond- 
ingly longer  than  the  standard.  We  have,  therefore,  calling  t  the  standard  time, 
and  ^oh  the  observed  time. 

tohe  :  <=^  :  200  or  /=200oa  ^  tob$  II. 

a  A 

By  this  equation  all  the  observed  intervals  of  time  were  reduced  to  this  standard 
and  in  what  follows  only  this  staudard  time  will  be  generally  referred  to. 

it  may  be  worth  mentioning  that  not  only  is  this  reduction  to  staudard  time 
necessary  to  compare  observations  on  different  locks,  but  often  in  the  8anie  lock  and 
notably  between  filling  and  emptying;  where  there  is  a  batter  in  the  walls  (»r  the 
upper  miter  sill  becomes  exposed,  the  value  of  A  changes,  and  while  in  filling,  iheso 
smaller  areas  at  the  bottom  are  filled  with  the  fastest  inflow  and  the  greater  onen  at 
the  top  with  the  slowest;  the  reverse  is  the  case  in  emptying  and  with  identical 
valves,  the  observed  time  of  emptying  from  this  cause  may  be  distinctly  shorter 
than  that  of  filling,  while  the  curves  of  observed  time  have  this  arbitrary  variation 
in  them. 

The  observed  intervals  reduced  to  standard  times  and  summed  from  the  levels  of 
the  lock  full  or  empty,  respectively,  give  from  point  to  point  the  corresi>ouding 
jBlf<j  97 ^247  ^  T 
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values  of  time  and  head  by  observations,  while  from  equation  I,  wLich  in  standard 

Vh~     200 
--  o  — -,  valnes  may  be  calculated  for  various  assumed 
2g       m' 

values  of  m,  and  have  been  so  calculated  and  are  given  in  tabulation,  and  shown 
platted  as  curves  on  PI.  1,  while  the  curves  given  by  the  observations  are  shown 
an  Pis.  II  to  VIII. 

In  some  cases  it  is  stated  that  the  observations  were  not  carried  through  to  the 
exact  point  at  which  the  lock  was  full  or  empty,  while  in  other  cases  it  was  evident 
that  the  same  course  bad  been  followed;  this  then  would  onlv  give  the  curve  from 
some  point  above  its  origin  up  to  tbe  range  of  the  lift  in  the  lock  at  that  time,  and 
to  complete  it  for  comparison  and  study  it  must  be  sketched  into  its  approximato 
origin.  This  is  done  with  sufficient  accuracy  by  adjusting  the  incomplete  curve, 
platted  on  transparent  cross-section  paper,  over  tbe  group  of  calculated  curves  of 
PI.  1,  drawn  from  a  common  origin  and  covering  the  general  variations  in  the  value 
of  m;  where  the  run  of  the  incomplete  curve  as  a  whole  may  be  approximately 
traced  down  to  its  zero. 

By  the  same  process  of  study  in  other  cases  the  interval  of  time  in  the  last  stage 
of  filling  or  emptying  has  been  corrected.  Here,  as  from  ten  to  thirty  seconds  will 
be  required  for  the  last  half-tenth  of  rise  or  fall,  it  is  easy  to  make  considerable 
errors  in  time,  which  in  the  form  of  the  study  effect  the  value  of  time  at  all  points 
of  the  curve.  It  is  true,  however,  with  both  of  these  forms  of  correction,  that  the 
original  observation  may  be  right  in  fact,  and  the  appearance  of  error  given  it  by 
the  change  of  head  in  the  upper  or  lower  pool,  which  would  depend  entirely  upon 
the  local  conditions  of  the  waterway.  But  oven  where  this  may  be  the  on«e,  the 
necessity  of  comparison  re(^uires  us  to  bring  the  curve  to  its  zero  at  the  zero  of  the 
average* head  under  the  action  of  which  it  has  been  formed. 

These  corrections  are  simjily  a  ±  to  the  time  or  head  of  the  last  interval  of  filling 
or  emptying,  and  are  given  with  the  platted  data  in  such  cases,  so  that  if  it  is 
thought  desirable  to  repeat  observations  it  may  be  readily  determined  whether  the 
original  was  a  real  error  or  simply  due  to  a  local  variation  in  head.  They  only  effect 
the  interval  between  the  origin  and  the  first  point  of  the  curve  as  plated*^lioin 
which  all  other  poiuts  follow,  deduced  from  the  intervals  of  time  and  head  as 
observed. 

PI.  II  shows  the  emptying  of  ten  locks  of  the  Fox  River  canals.  They  are  arbi- 
trarily numbered,  and  all  points  in  the  emptying  curve  of  each  lock  are  indicated  by 
the  corresponding  number,  with  a  fair  curve  sketched  through  them.  The  wholly 
arbitrary  part  at  the  top  during  the  time  that  the  valves  were  being  opened  are 
shown  branching  off  from  these  curves,  and  for  a  further  comparison  the  fair  ciirvos 
are  in  all  cases  carried  u])  to  at  least  a  10-foot  head. 

These  locks  are  all  emptied  through  balanced  valves  in  the  loVer  gates,  with  no 
great  difference  in  the  size  of  the  valves,  as  seen  from  their  number  and  total  area. 
We  might  therefore  expect  to  find  in  all  about  the  same  curve  of  emptying,  and  we 
do  find  this  to  be  the  case  in  Nos.  1,  3,  4,  6,  7,  10,  but  Nos.  9  and  5  show  much  larger 
values  of  time  (smaller  coefficient  of  efllux),  while  8  is  distinctly  smaller  time  than 
the  average,  and  2  is  so  small  that  it  would  seem  that  here  some  mistake  must  have 
been  made  in  the  valve  area. 

With  attention  called  to  these  variations,  the  engineer  in  charge  can  probably 
readily  find  their  ex]planation  in  his  special  knowledge  of  the  lock.  They  may  be 
features  of  construction,  the  valves  may  not  have  been  fully  opened,  or  there  may  be 
local  characteristics  of  the  waterway  to  account  for  them,  while  the  explanation 
in  connection  with  this  determination  of  the  magnitude  of  its  effect  would  be  most 
interesting  to  the  engineer  enffagcd  in  such  work. 

PI.  Ill  shows  the  filling  of  the  same  set  of  locks.  Here  but  five  of  them  are  filled 
through  valves  in  the  gates,  and  this  group  as  a  whole  shows  a  larger  value  of  time 
than  the  average  of  emptying.  It  covers,  as  may  be  noted  in  a  comparison,  approx- 
imately the  range  between  the  average  and  the  extreme  of  the  emptying  curves.  If 
no  other  explanation  may  be  formed,  it  will  probably  indicate  a  relative  check  to 
inflow  due  to  the  confined  area  of  the  lock.  The  second  group,  where  the  locks  are 
filled  through  chambers  or  culverts,  show  the  marked  increase  in  time  due  to  this 
difference  in  design. 

PI.  IV  shows  the  emptying  and  filling  curves  of  the  Muskingum  River  locks  as 
numbered.  There  seems  to  have  been  some  difficulty  here  in  carrying  the  observa- 
tions to  their  true  levels,  and  in  most  cases  the  final  interval  required  a  correc- 
tion. The  emptying  is  certainly  rapid  for  the  combination  of  valves  and  culverts, 
and,  in  contrast  with  the  slow  filling,  is  very  striking.  The  valves  are  large  in  both 
cases,  but  the  culverts  are  curved  in  emptying  and  have  sharp  comers  in  filling,  but 
it  hardly  seems  that  this  would  account  for  the  difference.    The  screens  at  the  filling 
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portals  miut  have  been  a  serioua  resistance,  and  indeed  between  the  first  and  second 
illiog  of  Lock  No.  6  (nnmbered  on  carves  6i  and  62)  the  wide  divergence  can  only  be 
ictounted  for  by  the  difference  between  a  clean  and  a  foul  screen. 

PI.  V  shows  the  curves  of  anotlier  series  of  locks.  Perhaps  here  some  closer 
idjnstinent  to  the  correct  origin  might  have  been  made ;  in  fact,  the  divergence  shown 
a  filling  can  hardly  be  explained  except  in  this  way.  Bat  as  the  Erie  locks  were 
Rily  measared  between  even  feet,  leaving  an  undetermined  interval  of  ))oth  time 
iD<l  head  to  the  origin,  no  very  close  adjustment  was  attempted,  and  the  other  data 
vas  evidently  close  euoagh  to  fairly  correspond  with  this  in  precision.  True,  No.  5 
noptyifig  is  wide  of  the  rest,  but  there  through  all  the  period  covered  by  the  four 
ipper  points  the  valves  were  being  opened,  so  that  there  is  not  much  of  a  true  curve 
ktt  (0  judge  from. 

On  PL  VI  the  locks  of  the  Kentucky  River,  Nos.  1  and  2,  show  the  difference 
between  valves  in  gates  and  culverts,  in  which  the  greater  efficiency  of  the  valves 
in  {(fttes  is  most  marked,  while  No.  3  of  the  Louisville  locks,  also  operated  with  valves 
tn  gmtes,  but  confirms  the  above  conclusion.  The  filling  and  emptying  curves  of  each 
lock  are  also  shown  here  in  contrast.  However,  in  the  case  of  filling  No.  1,  as  the 
takes  are  only  fully  submerged  through  the  last  three  feet,  the  filling  is  of  coarse 
Boie  rapid,  and  its  carve  is  not  comparable  with  the  others.  It  approaches,  as  we 
m,  vhkt  would  be  its  theoretic  form  if  the  valves  were  discharged  into  air — a 
itnight  line  of  a  given  inclination  determined  by  their  coefficient  of  effiux  and  the 
eoiL«tant  head  of  the  upper  pool  upon  them.  It  serves,  however,  even  in  this  case, 
to  shew  that  the  coefficient  is  distinctly  smaller  in  filliug  than  in  emptying,  as  is 
ilsM)  markedly  shown  by  the  divergence  of  the  curves  in  the  other  cases. 

if  the  data  furnished  for  the  above  locks  gives  no  difference  in  the  design  for 
fning  and  emptying  we  would  be  led  to  conclude  that  there  was  a  large  elemuut  of 
mifitince  to  flow  which  was  a  characteristic  of  filling  alone,  did  not  the  data  pre- 
scoted  on  PI.  VII  lead  us  to  an  opposite  conclusion.  Here  in  the  Des  Moines  locks 
«^e  might  have  anticipated  a  slower  filling  through  the  long  culverts  in  the  side 
vails,  but  find  it  for  both  locks  the  same  and  between  the  two  emptying  curves, 
vhich  with  shorter  culverts  and  the  same  design  show  quite  a  divergence.  While 
*faui  in  the  Galena  lock,  though  the  filling  valves  are  only  submerged  through 
iUntbalf  the  range,  there  is  enough  to  show  a  close  correspondence  between  filling 
tad  emptying. 

We  must  not  conclude  from  the  above  that  there  may  not  be  a  greater  resistance  to 
nlliog  than  to  emptying,  for  indeed  we  would  expect  the  fiow  into  the  lower  pool 
to  be  freer  than  into  the  confined  and  agitated  volume  of  the  lock,  while  taking  the 
^U  altogether  there  is  a  decided  preponderance  in  favor  of  this  conclusion.  The 
contrast  here  between  Pis.  VI  and  VII  has  been  mainly  noted  to  show  that  it  is  not 
ttfe  to  take  the  suggestions  from  a  few  cases  as  a  measure  of  this. 

It  is  thought  that  the  much  more  decided  effects  of  the  different  designs  should 
^  determineil  lirst,  and  these  can  not  be  said  to  be  yet  determined,  for  while 
tbey  are  the  most  apparent  on  the  data,  we  have  not  enough  general  information  on 
lift- subject  of  the  designs  to  explain  the  differences  that  perhaps  maybe  easily 
wplained,  while  possibly  some  of  the  differences  can  only  be  explained  by  imper- 
fectly set  valves  or  unknown  obstructions.  With  the  data  freed  from  tliese  nncer- 
tointies  in  the  determination  of  about  the  correct  coefficient  for  given  types 
•Iterated  in  a  waterway  whoso  levels  are  not  effected  by  filling  and  emptying,  the 
jweral  difference  between  filling  and  emptying  would  show  itself  in  its  true  values. 
To  illustrate  the  effect  of  change  in  level  of  the  pools,  the  data  of  the  "  Soo  Lock" 
*M  selected,  and  is  presented  on  PI.  VIII.  This  data  was  very  carefully  taken,  the 
«vels  in  the  lock  being  determined  by  the  rise  or  fall  of  a  large  steam  barge,  the 
<*ange«  being  read  with  the  level  from  the  rod,  held  about  at  the  center  of  buoyancy 
of  the  barge,  while  the  time  element  was  measured  upon  an  observatory  chrono- 
STsph.  At  the  same  time  in  the  case  of  filliug  there  was  quite  a  large  oscillation  in 
foe  levbl  of  the  upper  pool,  which  is  shown  in  the  plate  with  the  filling  curve,  on 
»B  corresponding  time  scale,  as  nearly  as  it  could  be  reproduced  from  the  diagram 
M  the  <lata. 

The  two  levels  are  of  course  identical  at  the  origin  of  the  filling  curve,  the  point 
vbere  the  lock  is  full,  and  the  standard  times  are  platted  to  their  actual  stages  in 
»e/oc|p  below  this  point,  but  here  this  does  not  correspond  with  the  head  on  the 
Blling  valves,  for  the  level  of  the  upper  pool  at  the  same  time  is  below  or  above  this 
P^int,  by  the  value  in  its  variation  of  the  ordinate  A*,  which  is  platted  to  the  same 
J«p  aud  the  same  scale  as  h.  The  actual  head  at  any  point  with  which  the  lock  is 
BUmg  is  therefore  (h — Afc),  and  this  is  the  head  to  which  the  observed  intervals  of 
"ffle  eorrespond,  while  in  a  representative  curve  they  should  have  corresponded 
'ita  A. 

dt  1 

AS)  however,  ^]j[  or  the  time  rate,  at  any  point,  varies  as  -^— ,  the  standard  intervals 
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A^  may  be  further  corrected  to  the  intervals  of  this  representative  curve  A<  hy  the 
proportion 

which,  strictly  speaking,  is  a  differential  equation  to  be  integrated  between  the  Hm- 
it8,  but  which  in  the  observed  variation  of  A^  to  time  may  be  approximated  alto- 
gether as  closely  as  the  data  justifies  by  taking  the  mean  of  its  value  at  each  end  o£ 
the  foot  intervals  as  a  mean  for  the  whole  iuterval,  and  correcting  the  stiiiidarcl 
intervals  of  time  by  this  simple  proi>ortion.  This  has  been  done,  and  through  thcd 
points  so  corrected  the  filling  curve  is  drawn,  which  is  the  deduced  curve  for  a  full 
value  of  head  on  filling  valves. 

Points  E]  show  the  corrected  and  A  the  uncorrected  values  of  time  in  this  cuse, 
and  between  them  the  distortion  due  to  this  change  of  head  may  be  noted.  It  ia 
seen  that  a  very  small  excess  of  head,  due  to  momentum  in  the  approach,  through 
the  last  stages  of  filling  serves  to  counterbalance  quite  a  large  deficiency  in  the  ear- 
lier stages,  and  materially  changes  the  shape  of  the  curve  near  the  origin.  It  is  in 
the  direction  of  a  divergence  from  the  form  of  computed  curve  with  a  constant  coef- 
ficient that  has  been  noted  till  through  the  data,  and  which  is  also  thought  to  include 
an  increase  of  coefiScient  with  the  small  velocities  in  the  last  stages  of  fillind^  or 
emptying.  The  two  combine  in  the  same  direction  to  give  a  special  character  to 
this  part  of  the  curve ;  one  element  the  local  phenomena  and  the  other  a  general  law 
of  coefiSeicnts,  but  which  can  not  be  satisfactorily  separated  without  fuUer  data  on 
this  part  of  the  curve  and  the  changes  of  head. 

Aside  from  the  above,  the  data  as  a  whole  may  be  said  to  show  a  fairly  constant 
coefficient  of  efflux  through  the  greater  part  of  the  range.  The  curves  define  a  very 
regular  law  in  each  case,  and  the  extreme  divergence  of  the  points  in  general  amonnt 
to  but  a  tenth  or  so  in  level  or  a  few  seconds  m  time,  which  mif^ht  be  expected  as 
accidental  errors  of  the  Individual  observations;  and  while  there  is  almost  uniformly 
the  noted  divergence  near  the  origin,  and  in  some  cases  continued  through  tbe  range, 
still  there  is  altogether  enough  parallelism  between  the  actual  and  the  calculated 
curves,  when  taken  in  the  light  of  possible  distortions  from  changing  head,  to  lead 
us  to  accept  a  constant  coemcient  as  the  general  character  of  this  now,  though  of 
course  it  is  understood  that  this  constant  is  but  an  empiric  expression  for  a  slight 
variation,  which  only  generally  begins  to  have  an  appreciable  value  as  we  approach 
the  origin. 

As  an  aid  to  the  study  of  this  general  coefficient  PL  IX  was  prepared,  where  the 
calculated  curves  of  PI.  I,  in  the  place  of  being  brought  to  a  common  zero  at  the 
origin,  are  brought  to  the  common  zero  at  the  stage  of  10  feet,  up  to  which  value  of  h 
all  the  curves  of  the  data  were  sketched.  By  superimposing  the  data  upon  such  a 
group  we  have  an  accurate  means  of  estimating  the  actual  coefficient  in  this  part  of 
the  filling  and  emptyiug  where  it  has  its  least  variation,  and  can  be  but  little  aUtH'ted 
by  variations  of  head  on  values,  or  errors  of  level  or  time,  that  may  also  materially 
affect  it  below. 

The  coefficient  estimated  in  this  way  is  indicated  by  mo,  and  its  value  is  given  upon 
the  various  observed  curves ;  while  mo  upon  the  same  curve  is  the  constant  coefficient, 
which  is  equivalent  as  a  whole  in  time  to  the  observed  curve  at  this  10-foot  stage. 
It  is  estimated  by  superimposing  the  data  upon  the  group  of  PI.  I  and  interpolat- 
ing the  value  of  m  that  it  reaches  at  a  10-foot  value  of  h.  While  with  the  transparent 
plates  of  the  study  these  data  could  be  superimposed  at  will,  in  blue  prints  it  is  not 
BO  easy;  and  simply  to  illustrate  the  process  a  number  of  the  curves,  lettered  A  to  F, 
are  shown  dotted  upon  those  groups  of  Pis.  1  to  IX. 

But  turning  from  the  natureof  this  variation  to  actual  values  of  it,  we  can  not  bnt  be 
struck,  in  even  a  glance  at  the  data,  at  the  wide  range  that  is  found  between  different 
cases.  Brought,  as  all  these  observations  are,  on  to  a  standard-time  scale,  where  the 
divergence  expresses  only  a  difference  in  the  coefficient  of  efflux,  we  see  differcnr<is, 
say  at  a  stage  of  10  feet,  where  in  some  cases  the  value  is  more  than  two  and  a  half 
times  as  great  as  in  others,  and  in  making  his  plans,  whatever  purpose  an  engineer 
might  have  in  mind  here,  it  would  seem  possible  that  in  this  range  he  might  miss  his 
purpose  by  as  much  as  100  per  cent. 

It  is  true  that  this  question  is  not  now  an  important  one  with  many  of  the  locks, 
but  it  may  be  with  some,  and  may  come  to  be  with  others.  The  few  minutes'  delay 
to  a  single  boat,  eyen  in  a  difference  between  four  and  eight  lockages  an  hour,  is  of 
no  great  moment;  but  where  at  any  time  this  limitation  of  its  service  may  cause  a 
block  to  traffic,  it  is  a  different  thing,  and  here  it  begins  to  have  a  magnitude  whose 
value  can  only  finally  be  measured  by  the  cost  of  a  second  lock. 

It  would  therefore  seem  desirable  to  get  together  in  small  sketches  to  go  with  these 
data  the  details  of  thedifiorent  designs  for  filling  and  emptying,  and  thiS;  with  such 
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information  ns  can  be  obtained  of  special  cases  like  tbose  that  have  been  noted  as 
rN]airin|c  farther  explanation,  will  give  the  engineer  at  least  a  basis  from  which  to 
Biake  a  niir  estimate  of  what  his  lock  will  do. 

In  case  any  of  the  observations  were  to  be  repeated  or  a  closer  study  of  the  form 
•f  the  curve  near  the  origin  was  to  be  made,  the  following  method  of  observation  is 
Migge8te<l :  In  the  place  of  a  gauge  use  the  rise  or  fall  of  a  barge,  as  in  the  case  of 
Uie  Soo  Lock.  This  could  probably  be  most  conveniently  doue  by  reading  the 
rhanges  with  a  level  from  a  tajie  suspended  at  the  center  and  plumbed  to  a  vertical. 
It  won  Id  1h»  lK»st  in  this  case  to  call  even  intervals  of  time — say  every  ten  seconds — 
»nd  at  each  call  of  time  have  the  tape  read  and  recorded.  This  would  practically 
fliminate  all  error  in  the  time  observation  and  give  a  simultaneous  observation  of 
tho  stage  in  the  lock,  so  far  as  the  average  of  the  area  covered  by  the  barge  would 
rrpresent  it.  The  calling  of  time  might  begin  approximately  at  the  beginning  of 
vpening  the  valves  (exact  coincidence-  in  the  beginning  is  of  no  importance  hero), 
wbile  at  the  end,  as  soon  as  motion  had  stopped,  the  man  at  the  level  should  call 
tfaiii  to  the  timekeeper,  and  the  fraction  of  an  interval  there  be  recorded.  In  case 
there  was  a  restricted  waterway,  a  gauge  above  or  below  the  lock  should  be  read  at 
int4'r\'als  to  give  the  coincident  variation  of  head,  as  in  the  data  of  the  800  Lock. 

With  data  so  taken^  the  intervals  of  time  reduced  to  the  standard,  and  in  case  of 
tny  variation  further  corrected  to  a  const-ant  head  of  pool,  as  in  the  Soo  data,  when 
rammed  for  total  time  and  platted  to  the  corresponding  observed  elevations,  would 
give,  in  comparison  with  the  group  of  curves  on  PI.  I,  the  value  and  the  character 
of  the  aetnal  coefficient  of  efflux  in  tha  lock  with  great  accuracy,  and  could  hardly 
till  to  develop,  in  its  comparison  with  other  data,  a  fairly  definite  series  of  values 
lor  the  coefficients  corresponding  to  different  tvpes  of  design. 

Siur-e  the  plates  were  made  up,  several  sets  of  observations  have  been  received  that 

ve  not  included  in  this  study,  and  in  the  process  a  number  of  locks  where  there  was 

bnt  a  small  lift  were  not  considered,  since  between  the  opening  of  tho  valves  and 

tb4^  final  level  there  was  but  little  data  from  which  to  determine  a  regular  coefficient. 

Very  respectfully,  your  obedient  servant, 

Jamiss  a.  Srddom,  AaaUtant  Engineer, 

Capt.  Hiram  M.  Chittenden, 

Corpi»  of  JCngineerSf  U,  8.  A,, 

Seerelary  Mi9Souri  River  Commisaion, 
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CKMICNT  TESTS  BY  MR.  P.  B.  MALTBY,   ASSISTANT  BNGINVBR. 

St.  Louis,  May  SO,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  the  results  of  experi- 
ments made  with  cement  to  determine  tho  adhesion  of  Portland  and  natural  to  each 
otber  when  mixed  at  the  same  time;  also  the  results  of  some  experiments  made  with 
eoncrf  te  bars. 

Neat  cement  of  the  two  different  kinds  was  mixed  separately  and  placed  in  the 
oppoiiite  ends  of  the  same  briquet  mold. 

The  two  cements  were  kept  apart  by  a  knife  blade  placed  as  near  the  center  of  the 
mold  as  poa^ible,  until  the  mold  was  filled.  The  knife  was  then  withdrawn  and  the 
cement  timily  pressed  and  rammed  into  the  mold.  Thirty-six  briquets  of  various 
eonibinaHous  of  cement  were  mado.  They  were  allowed  to  stand  in  air  twenty-four 
lionrs  and  in  water  six  days,  and  then  broken.  Not  a  single  specimen  broke  through 
the  joint,  bnt  in  every  instance  the  break  was  in  the  natural  cement,  sometimes  as 
maeh  as  one-fourth  inch  from  the  joint,  showing  that  the  adhesion  of  the  two  cements 
was  greater  than  tho  strength  of  the  weaker  cement. 

By  the  kind  permission  of  Mr.  M.  L.  Holman,  water  commissioner  of  St.  Louis,  the 
experiments  were  made  at  the  city  testing  laboratory,  at  2322  Clark  avenue,  by  Mr. 
A.  S.  Fergneon,  who  is  in  direct  charge. 

The  appliances  and  methods  used  are  those  of  the  best  modern  practice,  and  as  all 
the  cements  used  by  the  city  in  the  water,  sewer,  and  street  departments  are  tested 
We.  the  assistants  are  thoroughly  experienced  in  the  necessary  manipulations  for 
makiog  accurate  tests.  For  these  reasons  I  have  great  oouhdence  in  the  reliability 
of  the  r^nlts  attained. 
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The  following  table  shows  the  breaking  strain  per  square  inch  of  the  various 
specimens: 


Utica  and 

Star 
Stetliner. 

Lonisville 
and  Star 
Stei  liner. 

Louisville 
and  Atlas. 

LouisviUe 

and 

Saylor. 

LoniaviUe 

and 
Medusa. 

234 
280 
240 
2G6 
278 
268 
296 
310 
286 
272 

260 
264 
250 
230 
296 
244 
276 
266 

250 
230 
234 
228 
224 
250 

260 
260 
262 
262 
230 
254 

250 
248 
280 
282 
274 
246 

a  273 

a2G0.8 

a  234. 7 

a  254. 3 

a263.3 

a  Average. 

All  the  Louisville  was  from  the  same  mill  (J.  Hulme).  A  number  of  concrete  bara 
were  made  in  molds  6  by  6  by  27  inches  long,  and  kept  for  varions  lengths  of  time. 
Tho  concrete  was  made  of  cement  (weighed),  Osage  River  sand,  and  Osage  River 
gravel. 

The  sand  is  a  very  good  one,  being  perfectly  clean  and  sharp,  but  contains  possibly 
a  little  more  than  the  ordinary  proportion  of  tine  particles;  it  contains  37  per  cent 
of  voids.  The  gravel  is  a  very  clean,  hard,  water-worn  flint,  containing  37  per  cent  of 
voids. 

An  inspection  showed  the  concrete  made  of  natural  cement  to  be  very  nnsatisfao- 
tory  for  use  in  constructing  lock  walls. 

To  determine  the  adhesion  of  the  two  kinds  of  concrete,  several  bars  were  made 
with  one-half  made  of  Portland  and  one-half  of  natural  cement.  The  joint  -was 
made  as  near  the  center  of  the  mold  as  possible,  bat  no  smooth  joint  was  made.  On 
the  other  hand,  care  was  taken  that  the  two  kinds  of  concrete  should  interlock,  and 
were  thoroughly  rammed  together.  All  concrete  was  mixed  with  as  much  water  as 
it  would  hold  without  quaking,  and  was  thoroughly  rammed  wuth  an  iron  rammer 
weighing  about  10  pounds.  The  molds  were  thoroughly  soaked  in  water  before  being 
used.  They  were  put  together  with  screws  so  that  they  could  be  taken  away  from 
the  bars  without  disturbing  them.  The  bars  were  kept  moderately  moist  for  about 
a  week  after  making  them,  and  were  kept  under  cover  from  the  sun  for  the  entire 
time.  The  attached  table  gives  the  results  of  15  bars  which  were  broken.  Nos,  5, 
6, 10,  and  13  were  combination  bars;  none  of  them  broke  through  the  joint,  showing^ 
that  the  joint  was  stronger  than  the  weaker  concrete.  Nos.  4,  7,  li,  and  12  were 
Lonisville  bars,  made  respectively  at  the  same  time  as  above  combination  bars,  and, 
witli  tho  exception  of  Nos.  4  and  5,  the  combination  bars  were  the  strongest.  Nos. 
1,  2,  and  3  are  bars  of  Portland  concrete  made  in  theoretical  proportions  neces- 
sary to  just  iill  the  voids  in  the  sand  and  gravel.  Nos.  1  to  8,  inclusive,  were  made  of 
unscreened  Osage  sand ;  Nos.  9,  12,  13,  and  15  of  unscreened  Meramec  River  Band, 
which  is  considerably  liner  than  Osage  sand.  Some  question  having  been  raised  as 
to  tlie  eifect  of  fine  sand,  Nos.  10,  11,  and  14  were  made  of  sand  screened  to  pass  a 
No.  20  and  be  retained  on  a  No.  30  screen.  No.  15  is  a  bar  made  of  Portland  cement 
in  proportion  of  1-4-9.5. 

The  proportions  given  are  for  parts  of  packed  cement  weighing,  for  natural,  75 
pounds,  and  for  Portland,  104  pounds  per  cubic  foot,  and  for  parts  of  loose  sand  and 
gravel.  It  is  realized  that  a  much  larger  number  of  tests  should  be  made  in  order 
to  draw  any  definite  conclusions  as  to  the  relative  strength  of  various  cement  con- 
cretes, but  it  is  hoped  that  the  list  attached  may  be  of  some  value. 
Very  respectfully,  your  obedient  servant/ 

F.  B.  Maltby,  AaaUiani  Engineer. 
Capt.  Hiram  M.  Chittrnden, 

Corps  of  Efi gin eerSf  U,  8.  A,, 

Secretary  MissouH  Biver  CommUsUm. 
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Tabular  statement  of  strength  of  various  concrete  bars. 
[All  bars  were  made  27  inchea  long,  sapportocl  24  inches  apart,  load  applied  at  center.] 


1 

1 

1 

Proportionate 
parts. 

Kind  of 
cement. 

§5 

1.% 

OQ 

a 

h 
1 

2 

aoeo 

1^ 

c 

= 

1 

1 

1 

Remarks. 

1 
2 
3 
4 

6 

1897. 

Mar.  23 
...do... 

Apr.  12 
....do  ... 

....do... 

1897. 
Apr.  16 

do... 

....do... 
....do... 

.... do- 

Days. 
23 
23 

4 

4 

4 
14 

u 

1 
1 

1 
1 

{} 
{I 

1 

2.4 
3.4 
2 
2 

2 

a 

2 

2 
2 
2 

2 
2 

2 
2 

2 
2 

2 

4 

68 
68 

5 

3.65 

3.65 
5 

3.65 
6 

3.65 
3.65 
5 

3.65 
5 

3.65 
3.65 

3.65 
5 

3.65 
9.5 

Alliens 

do 

do 

Louisville  . . 

do 

Alsens 

Inchet. 
6  X6 
6  X6 
6  X6 
6  X6 

6  X6 

676 

2,000 

570 

260 

170 

118 

333 

95 

43 

28 

Combination  bar, 
one  end   Louis- 
ville, one  end 

6 

....do... 

Apr.  26 

.    .  Ho  .. 

Louisville  .. 
A1<feTm 

6  X6^ 

303 

47 

PortIand,didnot 
break  at  Joint. 
Comltination  bar. 
Broke  2  inches 
from    Joint. 
Osage  sand. 

7 
8 
• 

10 

1 
...do  .   . 

Lonlsville  . . 
MiVuraiikee  . 
Alsens 

Louisville  . . 
Medusa 

6  X6| 
6  X6 
6  X6 

6jX6i 

243 

74 

1,269 

378 

34 

12 

211 

56 

Apr.  13    ....do... 
...do do... 

1 
1  Apr.  23     May     7 

13  !i 

13     1 

Osage  sand. 

Combination  bar. 
Broke  4  inches 
from  Joint  in  the 

11  ....do... 

12  ....do... 

M  ...do... 

....do... 
....do... 

....do... 

....do... 
May  10 

14 
14 

14 

{I 

Louisville  .. 
do 

do 

Medusa 

6gX6a 

148 
130^ 

205| 

20 
19 

87 

\7eakerconcret& 
Standard  sand. 

Standard  sand. 

Meramec  sand. 

Combination  bar. 
Broke  4  inches 
from  )oint  in  the 

14 
1! 

...do... 
»    Apr.  2G 

14 
14 

Milwaukee  . 
Medusa 

Oaveg 
6is5i 

75 
580| 

15 
130 

weaker  concrete. 

Merameu  sand. 
Standard  sand. 
Meramec  sand. 

Appendix  K 


ANNUAL  REPORT  OF  MR.  L.  P.  BUTLER,  ASSISTANT  ENGINEER. 

St.  Louis,  Mo.,  December  S,  1896. 

Captain  :  I  have  the  honor  to  report  on  the  work  of  improving  the  Gasconade 
River  dniing  the  fall  of  1896. 

In  the  office  thero  were  platted  thirteen  sheets  and  an  index  sheet  from  the  notes 
of  the  survey  of  the  Gasconade  River  in  1895.  These  sheets  represent  29.5  miles  of 
river  between  Indian  Head  and  Arlington,  Mo.  They  are  platted  with  soundings 
and  profiles,  and  are  all  inked  with  the  exception  of  hachures  and  cultivated  land, 
which  are  indicated  in  pencil. 

The  accumnlatiou  of  mat-erials  at  the  mouth  of  the  river  was  be^un  October  31. 
The  construction  of  a  barge  was  begun  September  1  and  completed  September  19. 

The  barge  built  is  50  feet  long,  15  feet  10  inches  beam,  and  19  inches  deep. 
The  deck,  bottom  planking,  and  gunwales  are  of  yellow  pine;  the  frames,  bracing, 
and  all  inside  work  of  white  pine;  and  the  end  blocks  and  nosing  of  oak.  It  was 
designed  for  carrying  rock  over  shoal  water,  iind  for  that  reason  was  built  shallow, 
vhieh  necessitated  a  longitudinal  bulkheadi  It  was  only  required  in  loading  that 
tbe  greatest  weight  be  put  at  the  ends.  It  was  fitted  with  one  Providence  hand 
capstan. 

^  While  the  barge  was  being  built  a  force  was  put  to  work  quarrying  rock  and  get- 
ting ont  logs  at  Bocks  Bar.  This'work  was  completed  when  the  barge  was  ready 
for  Dse,  and  the  quarry  force  was  sent  to  Woodpecker  Island  while  a  separate  force 
Was  engage<l  in  the  construction  work  at  Bocks  Bar. 

Tbe  8eason*s  field  work  consisted  in  the  construction  of  dikes  to  direct  the  water 
at  shoals  and  in  the  removal  of  snags. 

The  dikes  are  built  of  cribs  filled  with  rock  and  backed  with  rock  on  either  side. 
The  backing  on  the  pocket  side  of  dike  is  laid  on  willows.  The  cribs  are  built  of 
90-foot  logs  with  cross  pieces  3  feet  from  each  end,  notched  in.    The  width  of  cribs 
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18  5  feot  inside.  The  logs  are  from  6  inches  to  10  inches  in  diameter,  and  the  notoli- 
in^  does  not  close  the  spaces  between  them  by  from  4  inches  to  6  inches,  so  that  a 
crib  of  four  logs  on  a  side  is  about  4  feet  in  height.  The  logs  are  drift  bolted  together 
at  the  four  comers  of  each  crib,  three-fourths  inch  square  drift  bolts  being  used  at: 
first,  and  afterwards  three-fourths  inch  round  with  upset  heiids.  At  the  center  of 
each  crib  there  are  three  4-inoh  cross  sticks  notched  into  and  spiked  to  the  lowest 
longitudinal  logs,  forming  a  narrow  floor,  intended  to  assist  in  sinking  the  orib. 
Stakes  were  driven  5  feet  apart  in  the  line  of  the  down-stream  side,  or  current  side, 
of  the  proposed  dike.  The  cribs  were  built  on  the  shore  and  dragged,  with  the  aid. 
of  the  cnrrcnt„to  place  against  the  row  of  stakes.  Where,  as  was  Uie  case  at  Wood- 
pecker Island,  some  of  the  cribs  were  6  feot  high  they  were  built  on  a  barge  aii<l 
lannrlied  from  it  into  place.  The  cribs  could  not  be  floated  to  place  without  the 
assistance  of  current  unless  they  were  low,  as  the  logs  used  were  heavier  than  water. 
The  cribs  when  in  place  were  filled  with  rock,  one-man  size  being  used,  finished  with 
smaller  rock  on  top.  Willows  were  forced  to  the  bottom  against  the  up-stream  side, 
or  inclosing  side,  of  dike,  and  rock  placed  on  them.  Rock  was  also  placed  on  the 
down-stream  or  current  side  of  dike,  piled  nearly  to  the  surface  of  the  water  and 
sloping  naturallj"-. 

Bocks  BaVf  2\  miles  above  the  mouth. — ^This  is  the  first  shoal  from  the  mouth  of  tlie 
river  over  which  there  is  a  marked  fall.  Just  below  the  mouth  of  First  Creek,  1 
mile  from  the  month  of  the  Gasconade  River,  there  is  rather  shoal  water;  but  at  a 
low  stage  there  is  no  appreciable  fall  and  the  point  has  not  been  reported,  within 
my  knowledge,  aa  being  troublesome. 

At  Bocks  Bar  there  had  been  built,  some  years  ago,  a  dike  from  the  right  bank, 
extending  to  within  120  feet  of  the  present  left  bank  and  ending  in  a  75-foot  spur 
upstream.  This  season  there  was  shoal  w^ater  just  above  the  end  of  the  spur.  Tbo 
water  was  not  as  low,  however,  as  in  November,  1895,  at  which  time  there  waa  a  bar 
out  of  water  immediately  above  the  end  of  the  spur,  and  the  main  body  of  water 
flowed  between  it  and  the  spur,  whipping  around  thh  latter  in  a  direction  nearly  at 
right  angles  to  the  direction  of  the  stream  above  and  below. 

The  work  done  at  this  point  consisted  in  Imilding  a  dike  as  an  extension  to  the 
existing  spur,  running  it  directly  upstream,  and  in  making  repairs  to  the  old  dike. 
The  new  dike  is  260  feet  in  length.  The  height  varies  from  2  feet  to  5  feet,  its  top 
being  about  1  foot  above  the  level  of  the  water  in  the  pocket  at  the  stage  of  water 
of  the  time  of  building,  which  was  moderately  low.  The  last  crib  was  placed  at 
an  angle  of  30°  with  the  direction  of  the  first  240  feet  of  dike,  forming  a  funnel- 
shaped  entrance  for  the  water  into  the  channel  ma<le  between  the  bank  of  the  river 
on  the  left  and  the  dike,  followed  by  the  bar,  on  the  right.  This  channel  is  100  feet 
in  width  for  a  length  of  900  feet.  Below  this  the  channel  widens  to  150  feet  when 
the  end  of  the  bar  and  oniet  water  is  reached.  The  fall  in  the  first  330  feet  was  1 
foot  September  9,  1896,  the  total  fall  from  pool  to  pool,  a  distance  of  1,600  feet, 
being  1.2  feet.  October  19,  1896,  the  fall  in  the  first  330  feet  was  1.1  feet,  and  the 
fall  from  pool  to  pool  1.5  feet. 

Bocks  Bar  boinja:  the  first  point  above  the  mouth  of  the  river  at  which  there  is  a 
marked  fall,  the  fall  here  depends  upon  the  stage  of  water  in  the  Gasconade  River 
and  in  the  Missouri,  so  that  often  there  is  no  fall  at  Bocks  Bar,  owing  to  backwater 
from  the  Missouri  River.  At  a  low  stage  of  the  Missouri  the  water  oi  the  G:i8ooiiade 
flows  through  the  channel  at  Bocks  Bar  with  great  velocity.  The  shoal  fonns  a 
natural  dam,  holding  the  water  in  the  river  above.  In  the  improvement  of  this 
shoal,  as  in  every  other,  the  idea  was  to  maintain  this  dam  system  and  merely  direct 
the  water  through  one  channel,  lessen  the  slope  by  distributing  the  fall' over  a 
greater  length,  and  gain  the  greatest  depth  possible  for  the  quantity  of  water  it  was 
practicable  should  flow.  Too  great  a  riuantity  flowing  over  any  one  shoal  wonld 
lower  the  water  in  the  pool  and  on  the  shoal  above. 

Steamers  are  obliged  to  use  a  line  over  Bocks  Bar  when  the  Missouri  River  is  low. 

There  were  used  on  the  new  dike  170  cubic  yards  of  rock,  and  in  repairing  the  old 
dike  22  cubic  yards  of  rock. 

Woodpecker  Ulandy  11  miles  ahore  the  mouth. — At  this  point,  several  yeara  ago,  there 
was  a  wooded  island  in  the  river  with  apparently  an  equal  volume  of  water  flowing 
on  either  side.  The  left  bank  channel  had  been  cut  ofl'  by  a  dam.  The  island, 
which  was  wooded,  was  wearing  away  at  the  time  the  dam  was  built  and  now  is  a 
gravel  bar.  There  is  a  small  break  round  the  end  of  the  dam,  but  the  right  bank 
channel,  though  swift,  contains  good  water  unjil  the  foot  of  the  bar  is  reached, 
when  it  comes  against  the  main  left  bank  of  the  river  and  again  leaves  it  to  break 
into  four  channels  separated  by  gravel  bars. 

The  work  done  at  this  point  consisted  in  cutting  off"  the  two  right  Ijank  channels 
by  a  dike  or  wing  dam  running  from  the  right  bank  of  the  river,  which  is  the  left 
side  of  another  island,  diagonally  upstream  to  the  central  bar.  This  dike  is  560  feet 
in  length.  The  depth  for  200  feet  midway  is  «i  feet,  the  depth  for  the  remaining 
length  varies  from  6i  feet  to  2  feet,  the  last  60  feet  being  built  on  the  bar,  at  the 
time  out  of  water.    On  these  last  60  i'eet  willows  were  laid,  forming  a  mat  as  a 
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hot  torn  to  tbe  cribs  ancl  extending  on  both  sides,  before  the  rock  was  placed.  The 
falling  leaves,  drifting  into  the  pocket  formed  by  the  bank  and  the  dike,  were 
tilling  the  creTices  in  the  dike  and  rapidly  making  it  tight  at  the  time  of  leaving  it. 
The  resultant  channel  enters  on  the  left  of  the  point  of  the  dike  and  follows  it  until 
deep  water  is  reached. 

Six  hundred  and  seventy- five  cubic  yards  of  rock  was  used  in  this  dike.  The  fall 
here  from  pool  to  pool,  a  distance  of  3,400  feet,  was  2.5  feet,  October  6,  1896.    . 

Slake  Shoal  f  9  miles  above  the  month. — At  this  point  the  channel -is  straight.  The 
\rater  leaves  the  quiet  pool  above,  enters  between  two  gravel  bars,  and  flows  over 
the  shual  at  a  width  of  250  feet  and  for  a  length  of  1,300  feet  before  the  pool 
below  is  reached.  The  aim  at  this  point  was  to  narrow  the  entrance  of  the  water 
onto  the  shoal  and  to  train  it  along  a  longitudinal  dike  until  the  pool  below  was 
reached.  A  dike  was  begun  on  the  right  bank  near  the  foot  of  the  shoal,  and 
carried  npstream  200  feet,  complete  except  as  to  backing.  The  project  calls  for 
1,100  feet,  which  would  carry  the  dike  to  the  head  of  the  shoal.  There  were  logs 
prepared  for  COO  feet  of  crib  work,  and  100  cubic  yards  additional  rook  was  quar- 
ried.   The  fall  at  this  shoal  from  pool  to  pool,  a  distance  of  1,300  feet,  is  1.7  feet. 

liemotal  of  snags. — Snags  were  removed  during  the  season  from  Pryors  Bend  and 
points  below.  Bryors  Bend  is  a  stretch  of  river  3  miles  in  length,  the  lower  end  of 
which  is  30  miles  from  the  mouth  of  the  river.  It  is  difficult  ot  navigation,  particu- 
larly to  rafts,  on  account  qf  its  circuitous  course,  the  swift  current,  duo  to  a  fall  of 
7  feet  in  its  length,  and  to  the  snags  which  lodge  more  easily  in  the  bend  than  at 
any  other  point  on  the  river. 

The  total  nnmber  of  snags  removed  was  91,  of  which  82  were  taken  from  Pryors 
Bend.    There  were  10  overhanging  trees  cut  and  20  drift  trees  cut. 

The  snagging  party  was  in  the  field  from  October  20  to  November  12,  operating 
twenty-one  working  days. 

Surveys  were  made  at  Bocks  Bar,  two;  Stake  Shoal,  Woodpecker  Island,  Upper 
Tnmpike,  and  Brandts  Shoal. 

Co?t  of  building  barge $391.26 

Cost  of  dike  constniction $1,773.09 

Cost  of  removal  of  snags $261.44 

Cost  of  surveys $22.37 

Total  quantity  of  rock  quarried cubic  yards . .  1, 077 

Cost  of  quarrying  rock,  per  cubic  yard $0.6013 

Totil  number  of  linear  feet  of  dike  built feet..  1,020 

Cost  of  dike  construction,  per  linear  foot $1.7383 

Table  of  expenditures. 


Labor. 


Materials. 


QnarryiDg  1.077  yardH  rock 

Const mt-tinK  1,020  foot  diko  (le 

(^natnicrinv  bargo 

fienioTinj;  8na£a 

liapafrfii;;  plant 

Snpplieit  used 

Halerials  on  liaDd 

MoriDg  plant 


I  rock). 


«nnt 


intendence. 


Snrve' 
Snper 

Office  work 

Cue  of  plant 

Construction  inculentala. 


Aagast  pay  roll . 


Total  Ubor 

Hire  of  iMrgn 

Towing  bar;*© 

TraveUng  expensea. . 
Msteriala  porcbaaed . 


Ubor  . 


Total  exp«nditore . 


$611.91 

1, 102. 00 

140. 10 

242.25 

5.25 


78.87 
22.37 
440.00 
1«2.00 
91.50 
91.50 


3, 010. 00 
128. 14 


$35.71 
83.60 

251.07 
10.10 


4.49 
73.56 


80.00 

5.00 

6.55 

158.  38 


667.55 
3, 145. 04 

3. 812. 50 


Very  respectfully,  yonr  obedient  servant, 

Capt.  H.  M.  Chittenden, 

Corps  of  Engineers f  U.  8.  A.y 

Secretary  Missouri  Birer  Commission. 


L.  P.  Butler,  Assistant  Engineer. 
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project  for  construction  of  lock  and  dam  no.  1,  at  bken- 
nekes  shoal,  osage  river,  missouri. 

Missouri  Hiver  Commission, 

Office  of  the  President, 

iSU  Louis,  Mo.,  May  18,  1697, 
General:  Ihave  the  honor  to  transmit  herewith  a  complete  project* 
for  the  construction  of  Lock  and  Dain  No.  1,  Osage  River,  Missouri,  sub- 
mitted by  Capt.  II.  M.  Chittenden,  which  has  been  approved  by  the 
Missouri  River  Commission  in  all  of  its  general  features,  reserving 
decision  npon  the  plans  for  operating  machinery  and  the  kind  of  cement 
to  be  used  in  cx)ncrete  constructions  until  a  later  date,  and  leaving  to 
Captain  Chittenden's  discretion  the  details  of  construction. 
Approval  is  respectfully  requested. 

Very  respectfully,  your  obedient  servant, 

Amos  Stiokney, 
Lieut.  CoU  of  Engineers, 
President,  Missouri  River  (Jommission. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  8.  A. 

[First  indorBement.] 

Office  Chief  op  Engineers, 

U.  S.  Army, 

May  24, 1897. 
Respectfully  referred  to  The  Board  of  Engineers  for  examination, 
report,  and  recommendation. 
To  be  returned. 

John  M.  Wilson, 
Brig.  Oen.,  Chitf  of  Engineers,  U.  8.  Army. 

[Second  indorsement.] 

The  Board  of  Engineers, 

New  York  City,  June  24,  1897. 
Respectfully  returned  to  the  Chief  of  Engineers,  with  report  of  The 
Board  of  Engineers,  dated  June  23, 1897. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engitieers,  8e7iior  Member  Present. 


PROJECT  OF  OAPT.  HIRAM  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 

The  revised  project  for  the  construction  of  Lot^k  and  Dam  No.  1,  as 
at  present  approved  by  the  Missouri  River  Commission  and  the  Chief 
of  Engineers,  covers  only  the  following  points: 

(1)  Dimensions  of  lock,  220  by  42  feet. 

(2)  Use  of  concrete  in  construction. 

(3)  Lower  miter  sill  fixed  at  reference  94  feet. 

The  completed  project  for  the  lock  as  herewith  submitted  covers  the 
following  additional  points: 

(4)  Kel'erence  of  upper  niitor  sill  103  feet. 

(5)  Filling  valves  to  be  in  miter  sill  wall  under  gate.    (Pis.  Ill,  V,  VI.) 

(6)  Emptying  valves  in  lower  gate.     fPl.  VII.) 

(7)  Top  of  main  walls  at  120  fiet. 

(8)  Top  of  head  walls  at  128  feet  (above  flood  height). 


•Drawings  not  printed. 
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(9)  Foundation  on  piles ;  timber  grillage  under  walls;  concrete  floor 
3  feet  thick  under  chamber,  with  piles  (4  feet  centers)  cut  off  even  with 
top  surface,  and  notched  to  make  good  contact  with  concrete.    (PI.  III.) 

(10)  Underflow  in  river  bed  to  be  cut  off  by  Wakefield  piling  under 
miter  wall  down  to  reference  75  feet,  or  by  such  other  means  as  may  be 
Immd  most  effective  when  work  is  done. 

(11)  Foundation  to  be  drained  so  as  to  relieve  any  possible  leakage 
from  upper  pool. 

(12)  Sections  of  walls,  and  all  other  details,  as  in  drawings.  (Pis. 
Ill  to  VII.) 

PROJECT  FOR  DAM. 

(13)  The  dam  is  to  be  built  in  ten  75-foot  sections,  separated  by  9 
piers,  10  by  30  feet  at  base,  witli  tops  at  reference  120  feet.     (PI.  II.) 

(14)  The  dam  is  to  rest  on  a  pile  foundation  and  is  to  consist  of  a 
fixed  weir  and  a  movable  crest.    (PI.  VIII.) 

,(15)  References:  Top  of  foundation,  97.5  feet;  top  of  fixed  weir,  109 
feet;  crest  of  movable  dam  up,  116  feet.  * 

(16)  The  underflow  of  the  river  is  to  be  cut  off,  if  possible,  down  to 
reference  75  feet,  the  same  as  under  the  lock. 

(17)  Materials  are  wood,  iron,  and  concrete. 

(18)  Details  and  general  plans  as  in  drawings.     (Pis.  VIII  to  XIII.) 

DETAILED  DESCRIPTION   OF  LOOK. 

Length  over  all,  275  feet  3  inches. 

Length  between  quoins,  220  feet. 

Breadth  of  foundation,  76  feet. 

Width  of  lock  chamber,  42  feet. 

Height  of  main  lock  waJls,  27  feet. 

Height  of  head  walls  of  lock,  35  feet 

Thickness  of  head  walls,  16  feet. 

Thickness  of  foot  walls,  14  feet  at  base,  11  feet  9  inches  at  top. 

Thickness  of  main  walls,  14  feet  at  base,  5  feet  at  top. 

Foundation  rests  on  piles.  Beneath  the  walls  the  piles  are  3J  feet 
apart.  Upon  them  is  placed  a  timber  grillage,  consisting  of  10  by  10 
inch  yellow  pine  timbers,  surmounted  by  a  floor  of  4-inch  oak  plank. 
Between  the  walls,  forming  the  floor  of  the  lock,  is  a  layer  of  concrete 
3  feet  thick.  It  extends  2  feet  under  the  walls.  The  piles  under  the 
chamber  are  cut  oft'  level  with  the  floor  of  the  lock  and  the  concrete  is 
put  in  between  them.  The  piles  are  notched  in  order  to  afford  a  more 
secure  hold  for  the  concrete.  The  concrete  has  a  bearing  surface  of 
about  9  square  feet  on  each  pile  and  the  piles  are  spaced  4  feet  from 
center  to  center.  It  is  believed  that  any  upward  pressure  beneath  the 
concrete  would  have  to  pull  the  piles  before  it  could  move  the  floor. 

The  necessity  for  this  floor  is  to  prevent  leakage  from  the  lock  when 
the  water  within  it  stands  above  the  level  of  the  lower  pool,  and  to 
prevent  leakage  into  the  lock  should  it  become  necessary  to  pumj)  out 
tue  interior  for  repairs. 

All  leakage  from  the  upper  pool  is  cut  ott*,  as  far  as  possible,  by  a  row 
of  Wakefield  piling  beneath  the  upper  miter  sill  wall,  extending  down 
to  reference  75  feet,  the  reference  of  the  lock  floor  being  93  feet,  lint 
the  nature  of  the  river  bed  is  such  that  water  will  find  its  way  under 
considerable  pressure  to  the  ground  under  the  lock.  To  prevent  any 
evil  effects  from  this  pressure  the  foundation  is  thoroughly  drained. 
linme<liately  below  the  concrete  of  the  foundation  is  a  natural  layer  of 
heavy  clay  from  1  to  2  f(8et  thick.  Beneath  this  is  waterbearing  gravel, 
^bich  is  the  place  where  the  water  pressure  will  develop,  ^o  relieve 
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this  pressure  a  trench  will  be  let  down  into  this  layer  just  below  the 
row  of  sheet  piling  (see  drawing),  and  will  be  filled  with  broken  stone. 
It  will  communicate  with  a  drainpipe  extending  along  the  lock  wall  on 
the  shore  side  and  with  the  lower  pool  on  the  river  side.  Along  each 
side  of  the  lock,  at  intervals  of  30  feet,  holes  about  2  feet  in  diameter 
will  be  sunk  into  the  gravel  stratum  and  cased  with  sewer  pipe.  These 
will  communicate  on  the  shore  side  with  the  drainpipe  and  on  the 
river  side  with  the  lower  pool.  By  this  means  any  tendency  to  develop 
pressure  beneath  the  foundation  is  prevented,  for  relief  is  at  once  given 
through  this  connection  with  the  lower  pool. 

The  lock  is  to  be  filled  through  six  culverts  in  the  upper  miter-sill  wall. 
They  are  closed  by  wickets  at  their  upper  end,  three  being  operated 
from  each  side  on  a  single  axis.  The  drawings  make  these  details  clear. 
The  cross-section  area  of  the  filling  culverts  is  about  61  square  feet, 
calculated  to  fill  the  lock  with  a  lift  of  16  feet  in  three  minutes,  includ- 
ing time  of  opening  valves.  The  space  above  the  culverts  is  protected 
from  drift  by  a  grating. 

The  lock  is  to  be  emptied  through  wickets  in  the  lower  gates  similar 
to  those  now  in  use  on  the  Kanawha  River. 

The  head  walls  of  the  lock  are  carried  up  to  128  feet,  so  as  to  act  as 
a  guard  in  time  of  flood  and  prevent  a  current  through  the  lock. 

The  gates  are  similar  in  general  design  to  those  in  use  on  the  Kana- 
wha River,  and  present  no  features  of  special  importance. 

Through  the  upper  miter  sill  wall  are  carried  the  pipes  for  operating 
the  movable  dam.  (See  description  of  dam.)  The  inlet  culveftt  and  valve 
for  filling  the  chamber  of  the  first  section  of  the  dam  is  in  river  wall  of 
the  lock  opposite  the  upper  gate.    (See  drawing.) 

All  other  details,  it  is  believed,  are  fully  illustrated  in  the  drawings. 

In  the  matter  of  the  choice  of  cement  for  use  in  the  concrete  masonry, 
it  is  requested  that  the  final  decision  be  left  open  until  certain  experi- 
ments described  below  can  be  made.  It  is  proposed  to  use  both  Port- 
land and  natural  cements  for  this  work.    For  all  that  portion  of  the 
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masonry  below  standard  low  water  (105  feet)  a  good  natural  cement 
will  be  used.  This  portion  of  the  work,  being  subject  neither  to  the 
actioii  of  frost  nor  to  the  abrasion  of  boats,  nor,  to  any  considerable 
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extent,  to  the  action  of  currents,  the  qualities  of  hardness  and  strength 
are  of  secondary  imi)ovtauce.  Mass  being  here  the  desideratum,  there 
is  no  reason  to  doubt  that  a  natural  cement  concrete  will  answer  every 
purpose. 

For  that  portion  of  the  walls  above  105.  feet  one  of  the  two  arrange- 
ments shown  in  the  accompanying  cutsis  proposed.  If  experiments  now 
in  progress  show  that  a  section  along  the  general  line  of  union  of  the 
two  kinds  of  concrete  possesses  a  strength  equal  to  or  greater  than  the 
weaker  concrete,  then  the  arrangement  in  Cut  (1)  is  recommended.  If, 
on  the  other  hand,  it  results  that  such  a  joint  is  weaker  than  a  similar 
section  of  natural  cement  concrete,  the  arrangement  shown  in  Cut  (2) 
is  proposed.  Very  careful  experiments  with  concrete  blocks  are  now 
in  progress,  and  will  be  continued  until  it  is  settled  whether  or  not  a 
good  bond -can  be  secured  between  contiguous  masses  of  Portland  and 
natural  concretes  when  deposited  at  the  same  time. 

The  saving  in  cost  by  the  use  of  natural  cement  will  be  considerable. 
If  the  lock  w^ere  built  all  of  Portland,  it  would  cost  $20,000  more  than 
if  all  of  natural  cement.  If  built  on  the  plan  of  Cut  (2),  it  will  cost 
19,000  more  than  if  all  of  natural  cement.  If  built  on  the  plan  of  cut 
(1),  it  will  cost  less  than  $3,000  more  than  if  all  of  natural  cement. 

It  is  therefore  recommended  that  the  arrangement  shown  in  Cut  (1) 
be  approved,  subject  to  the  results  of  pending  investigations,  and  that, 
if  these  results  are  unfavorable,  then  the  arrangement  shown  in  Cut 
(2)  be  adopted. 

THE  DAM. 

Necessity  for  a  movable  structure. — ^The  reason  which  led  to  the  adop- 
tion of  a  movable  dam  for  the  site  of  Lock  No.  1,  Osage  liiver,  was  that 
the  high-water  cross  section  at  this  point  may  be  contracted  as  little  as 
possible.  In  order  to  make  the  pool  of  the  dam  extend  to  the  most 
favorable  point  for  the  construction  of  Lock  Ko.  2,  should  such  a  lock 
ever  be  built,  the  crest  of  the  dam  should  stand  not  lower  than  116  feet. 
The  contraction  of  waterway  resulting  from  a  fixed  structure  of  this 
height  would  be  such  as  to  cause  a  rise  in  the  flood  plane  above  the 
lock  of  3.08  feet  above  its  level  in  the  natural  condition.  (PL  XV.) 
With  a  movable  dam,  as  proposed,  this  rise  in  the  flood  plane  is  reduced 
to  less  than  1  foot.  The  topography  of  the  valley  above  the  dam  is 
such  that  a  diflerence  of  2  feet  in  the  flood  plane  of  the  river  will  rep- 
resent a  considerable  acreage  of  overflow,  and  the  damages  which  such 
aw  overflow  would  represent  would  probably  be  much  greater  than  the 
extra  cost  of  a  movable  dam  over  that  of  a  fixed  structure. 

DeUiiled  description  of  ilam, — ^The  dam  rests  on  a  i)ile  foundation 
(W.  VIII),  surmounted  by  a  timber  grillage  on  which  rests  a  water- 
tight floor  of  4:-inch  phink.  The  second  row  of  piles  on  the  upstream 
Bjde  consists  of  triple- thickness  sheet  piling  reaching  entirely  across  the 
river  on  a  line  with  the  sheet  piling  under  the  lock.  It  extends  down- 
ward to  refei'ence  75  feet  and  will  cut  off'  the  underflow  of  the  river  for 
25  feet  beneath  the  river  bed.  The  foundation  of  the  dam  proper  is 
25.5  feet  broad,  and  the  structure  forming  the  apron  of  the  dam,  also 
resting  on  piles  and  joined  to  the  main  foundation,  is  10.5  feet  wide, 
giving  a  total  breadth  of  base  of  42  feet. 

The  greatest  possible  relief  of  the  dam,  or  difference  in  elevation 
between  the  upper  and  lower  pools,  is  IG  feet.  This,  however,  as 
explained  in  the  discussion  on  the  strains  of  the  gate,  can  very  rarely 
^ccor.  In  fact,  when  the  present  work  of  opening  a  direct  connection 
between  the  Osage  River  and  the  Missouri  near  Cote  Sans  Dessein  is 
finished,  the  lower  pool  can  iwt  fall  below  105  feet  during  the  naviga- 
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tion  season,  giving  a  relief  of  only  11  feet.  In  the  i)rei>aration  of  these 
plans,  however,  and  in  determining  the  strains  upon  the  gate,  a  x)os8i- 
ble  maximum  relief  of  10  feet  has  been  assumed. 

Upon  the  foundation  jnst  described  rests  an  iron  framework  consist- 
ing of  two  parts,  MLNOPD.aud  DEFG,  which,  with  the  concrete  nia^s 
HIJK,  forms  the  fixed  weir.  The  arrangement  of  these  frames  is  shown 
in  detail  in  the  drawings.  The  frames  DEFG  occur  every  5  feet.  The 
frames  LMNOPI)  occnr  every  2^  feet. 

The  frame  LMN0PJ3  forms  the  lower  wall  of  the  chamber  AZQ  and 
sustains  the  pressure  on  the  concave  surface  D^Q.  It  also  snpports  the 
upper  end  of  the  apron  KR^;  and,  when  the  gate  is  closed  for  rei)airs, 
it  supports  also  a  part  of  the  weight  of  the  gate  and  the  pressure  on 
the  bulkhead  VWX. 

The  frame  DEFG  supports  the  movable  part  of  the  dam  and  forms 
the  upper  wall  of  the  chamber.  The  wooden  partitions  DKi  and  E'Z 
are  water-tight. 

The  concrete  mass  HIJK  forms  the  impervious  barrier  of  the  fixed 
weir  and  supplies  the  weight  necessary  to  the  stability  of  the  whole 
structure. 

The  apron  of  the  dam,  like  the  main  structure,  rests  upon  piles,  and 
is  not  liable  to  undermining  from  the  agitation  of  the  water  below  the 
dam.  Its  construction  is  fully  illustrated  by  the  drawings.  The  space 
beneath  it  is  left  vacant,  except  as  filled  with  backwater  from  below,  or 
with  the  sediment  that  may  collect  there.  The  escape  of  water  from 
the  chamber  at  Q  and  from  the  interior  of  gate  at  B  passes  into  this  space*. 

The  superstructure,  or  movable  portion  of  the  dam,  is  a  sector  of  a 
circle  in  cross  section.  The  arc  subtended  is  67°  30'.  It  consists  of  an 
interior  iron  framework  A'  B'  C,  with  a  wooden  exterior  ABO.  The 
upper  face  AB  is  air-tight,  the  lower  face  is  water-tight,  and  tlie  cylin- 
drical face  is  air-tight  about  two-fifths  of  the  distance  from  O  to  B. 
The  ends  of  each  section  of  the  gate  are  closed  and  airtight  from  O 
down  to  a  line  shown  in  fig.  2,  PL  XIV.  The  gate  is  held  by  the  hinge 
A,  of  which  a  full-sized  drawing  is  given  on  PI.  IX.  When  the  gate  is 
in  operation  it  is  supported  by  water  pressure  and  by  the  pin  A.  When 
not  in  operation  it  falls  into  the  chamber  AZQ  and  rests  against  the 
stop  Z.  The  other  details  of  the  structure  are  readily  understood  from 
the  drawings. 

The  triangular  space  DEH  is  a  longitudinal  culvert  by  which  water 
is  conveyed  to  or  from  the  chamber  AZQ.  In  order  that  the  pressure 
of  the  water  may  be  applied  to  or  withdrawn  from  the  face  AB  of  the 
gate  uniformly  throughout  its  entire  length,  the  connection  between 
the  chamber  AZQ  and  the  culvert  DEH  consists  of  a  narrow  opening, 
ZQ',  extending  the  entire  length  of  the  gate.  Its  entire  area  slightly 
exceeds  that  of  DEH. 

The  piers  (PI.  XI)  separating  the  sections  contain  the  cnlvert«  and 
valves  by  which  the  sni>x)ly  of  water  to  the  chamber  AZQ  is  controlled. 
A  rectangular  culvert  3  by  4  feet  enters  centrally  from  the  ui>per  end 
of  esMjh  pier  and  passes  out  at  the  lower  end.  It  is  intersected  at  the 
center  of  the  pier  by  a  cross  culvert  of  trapezoidal  cross  section,  but  of 
the  same  area.  A  lieavy  iron  girder,  embedded  in  concrete  at  the  ends, 
cuts  both  culverts  in  two  diagonally  at  their  junction,  so  as  to  restrict 
communication  through  the  upstream  culvert  to  the  chamber  to  the 
right  of  the  i)ier,  and  that  through  the  downstream  culvert  to  the  cham- 
ber to  the  left  of  the  pier.  The  culverts  are  closed  by  sliding  valves 
operated  by  oil  cylinders  actuated  from  shore. 

The  operation  of  the  gate  is  as  follows:  The  outlet  valve  being  closed, 
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the  inlet  valve  is  opened.  The  head  of  the  upper  pool  is  brought  to 
l)ear  on  the  lower  surface  AB  of  the  gate.  As  shown  in  the  discussion 
on  the  strains  in  the  gate,  there  is  always  a  sufficient  head  to  raise  the 
gate  except  in  a  certain  contingency  to  be  considered  further  on.  As 
the  gate  rises  and  approaches  its  normal  position  when  up,  it  is  not 
brought  to  rest  by  a  stop,  but  by  closing  the  inlet  valves,  or,  automat- 
ically, by  the  escape  of  water  at  Q^  KQ  is  a  gate  2^  feet  long.  (PI.  X.) 
There  are  seven  of  these  to  each  section.  Their  combined  free  space  for 
the  flow  of  water  is  about  10  square  feet.  The  area  of  the  inlet  culvert 
is  12  square  feet.  When  Q'  passes  above  Q,  water  begins  to  escape,  and 
the  outflow  increases  the  farther  the  gate  rises.  By  the  time  Q'  reaches 
B  the  outflow  through  the  gate,  with  the  leakage  at  other  points,  will 
fully  equal  the  inflow,  and  the  gate  will  cease  to  rise.  By  graduaUy 
closing  the  inlet  valve  the  gate  will  settle  back  to  its  normal  position 
when  Q'  is  just  below  Q.  The  valve  is  then  left  in  this  position,  and 
the  friction^of  the  gate  will  preserve  a  balance  of  forces.  Ordinarily 
the  gate  would  be  stopped  by  the  operator  when  it  has  reached  its  normal 
height,  but  in  case  of  inadvertence  or  carelessness  no  harm  can  result, 
for  the  gate  will  come  automatically  to  rest  without  shock  or  sudden 
stop,  as  just  explained. 

The  contingency  already  referred  to,  when  there  will  not  be  sufficient 
initial  head  to  raise  the  gate,  is  fully  considered  in  the  discussion  on 
the  strains  in  the  gate.  The  air  necessary  for  the  expulsion  of  suffi- 
cient water  from  the  interior  of  the  gate  to  give  it  the  requisite  buoy- 
ancy to  rise  in  still  water  is  supplied  through  a  2-inch  pi[)e  leading 
from  each  section  to  an  air  pump  on  shore.  These  pipes,  with  those 
couveyiug  oil  to  the  valve  cylinders,  are  buried  in  the  concrete  mass, 
as  shown  in  the  drawings.  The  operating  room,  or  house  to  cover  the 
air  and  oil  pumps,  will  be  located  close  to  the  head  walls  of  the  lock 
on  the  shore  side. 

For  the  purj)ose  of  making  repairs  to  any  section,  the  bulkhead 
VWX  (PI.  VllI)  may  be  erected,  supported  by  the  frame  DEFG  and 
by  the  gate  through  the  struts  CX  and  SW.  The  gate  is  supported  at 
A  and  by  braces  resting  on  the  apron  and  against  the  circumference  of 
the  gate.  By  closing  the  upper  valve  and  opening  the  lower,  the 
structure  is  uncovered  down  to  the  level  of  the  lower  pool.  By  closing 
the  lower  culvert  also  and  applying  a  pump,  the  entire  structure  is 
rendered  accessible. 

The  gate  will  never  be  kept  up  after  the  upper  pool  reaches  stage 
120  feet.  The  piers  will  not  form  obstructions  to  drift,  as  drift  does 
not  begin  to  run  in  the  river  until  they  are  entirely  submerged.  At 
such  times  their  location  will  be  marked  by  buoys  for  the  information 
of  pilots. 

The  cost  of  the  dam,  with  a  liberal  allowance  for  every  item,  is  a 
trifle  under  $120,000,  or  $140  per  linear  foot. 

For  a  comparison  of  the  probable  cost  of  this  form  of  gate  with  that 
of  other  forms,  the  following  examples  are  cited: 

Dam  at  Lock  No.  7,  Oreat  Kanawha  River. — (Authority,  Ool.  Peter 
C.  Hains,  Corps  of  Engineers.)  Elevation  of  bed  of  river,  535  feet; 
low  water,  539.6  feet;  crest  of  dam,  550.5  feet;  type,  Chanoine  wicket; 
cost,  $270  per  linear  foot.  The  relief  of  this  dam,  both  above  low 
water  and  above  the  bed  of  the  river,  is  very  nearly  the  same  as  at 
Lock  Ko.  1,  Osage  Eiver. 

Lumbermen's  dam  in  Minnesota, — (Authority,  A.  O.  Powell,  United 
States  assistant  engineer,  who  prepared  the  estimates.)    Common  bear- 
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trap  type;  head  of  dam,  10  feet.  Estimated  cost,  $280  per  linear  foot. 
Big  Sandy  Biver,  Kentucky. — (Authority,  Board  of  Engineer  Offi- 
cers— Oraighill,  Lockwood,  Turtle.)  Type,  Poiree  needles;  length  of 
dam  about  300  feet;  clear  height  of  crest  above  sill  of  navigable  pass, 
13  feet;  estimated  cost,  $93,029.25.  (Annual  Report  Chief  of  Engin- 
eers, 1892,  p.  2108);  cost  per  linear  foot,  $310. 

HiBAM  M.  Chittenden, 

Captain  of  Engineers. 


beport  of  the  board  of  engineers. 

The  Board  of  Enoineers, 

New  YorJc  City^  June  23,  1897. 

General:  In  reply  to  your  indorsement  of  May  24, 1897,  The  Board 
of  Engineers  has  the  honor  to  state  that  it  has  examined^ the  project 
submitted  by  Capt.  H.  M.  Chittenden,  Corps  of  Engineers,  for  the 
construction  of  Lock  and  Dam  No.  1,  Osage  Kiver.  This  project  was 
forwarded  with  request  for  your  approval  by  Lieut.  Col.  Amos  Stickney, 
Corps  of  Engineers,  president  of  the  Missouri  Kiver  Commission,  with 
the  statement  that  the  Commission  had  approved  it  in  all  of  its  general 
features. 

In  examining  the  project  and  making  its  recommendations  The  Board 
of  Engineers  has  acted  with  the  understanding  that  its  opinion  has 
been  requested  solely  upon  the  novel  features  of  the  dam  proposed  and 
not  upon  the  question  whether  the  improvement  as  a  whole  is  a  desir- 
able one,  nor  upon  points  of  foundations,  levels,  material,  etc.,  upon  all 
of  which  no  opinion  can  be  formed  without  a  personal  knowledge  of  the 
locality.  From  the  action  of  the  Missouri  Elver  Commission  it  may 
safely  be  assumed  that  the  constructive  details  are  suited  to  local 
requirements. 

As  stated  in  the  memoir  descriptive  of  this  project  (see  page  3949),  a 
dam  16  feet  in  height  above  extreme  low  water  in  the  lower  pool  is  neces- 
sary m  order  to  pool  the  water  to  the  required  distance  upstream.  A 
fixed  dam  is  not  regarded  as  desirable  since  it  would  unduly  raise  the 
flood  level  above.  On  this  account  Captain  Chittenden  recommends  a 
dam  consisting  of  a  fixed  concrete  portion  9  feet  high  supporting  a  mov- 
able portion  which  can  be  raised  by  the  hydrostatic  head  to  the  fnll 
height  of  16  feet  above  extreme  low  water  below.  The  movable  portion 
is  a  novel  modification  of  the  drum  weir.  A  detailed  description  is  given 
in  the  memoir  and  the  accompanying  illustrative  plate  (see  page  3947). 
The  whole  dam  relies  for  its  stability  mainly  upon  the  concrete  mass  of 
the  fixed  portion,  which  rests  upon  a  flooring  supported  by  piles  and 
grillage.  With  proper  care  in  construction  to  insure  no  leakage  between 
the  concrete  and  floor,  this  part  of  the  dam  possesses  ample  stability 
against  overturning.  Proper  precautions  against  sliding  can  readily  be 
taken. 

The  movable  dam  is  built  in  lengths  of  76  feet,  separated  by  piei's  in 
which  the  valves  of  the  operating  culverts  are  placed.  Captain  Chit- 
tenden states  that  it  can  be  raised  by  a  head  which  is  normally  obtain- 
able at  times  of  low  water,  and  estimates  that  it  will  respond  to  a 
pressure  of  less  than  1  foot.  In  the  unusual  case  of  its  being  drowned 
by  backwater  from  the  Missouri  at  times  when  the  discharge  of  the 
Osage  is  small,  provision  has  been  made  to  raise  it  mechanically  by 
pumping  air  into  the  drum.    The  pipe  through  which  the  air  is  pumped 
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has  a  diameter  of  2  inches,  and  must  serve  not  only  to  convey  the  air 
under  pressure  to  raise  the  dram,  bat  to  relieve  the  internal  pressures 
by  letting  air  in  and  oat  when  the  gate  is  worked  by  the  hydrostatic 
bead.  It  is  believed  that  there  is  bat  one  sach  pii>e  for  each  section  of 
the  dam  75  feet  long.  It  is  possible  that  freer  commnnication  for  the 
air  shoald  be  provided  in  order  to  allow  snfBciently  quick  and  easy 
operation.  This  fitct  will  be  developed  in  the  experiments  which  are 
proposed. 

Captain  Ohittenden  states  that  a  model  on  a  scale  of  one-third  natural 
size  has  already  been  built,  and  has  worked  satisfactorily.  He  states 
fortber  that  shoold  his  plans  meet  with  approval  a  short  section  of  fall 
size  will  be  built  at  the  sight  of  t}ie  dam  to  develop  any  latent  defects 
in  the  design.  The  Boanl  of  Engineers  considers  the  dam  sound  in 
principle  and  especially  well  adapted  to  a  locality  where  it  may  be 
placed  on  the  crest  of  a  fixed  weir  to  increase  the  height  of  the  latter. 
For  such  service  it  preserves  to  a  great  degree  the  advantages  of  the 
drum  weir  while  avoiding  its  one  notoble  disadvantage,  that  of  the  deep 
and  expensive  foundation  usually  necessary.  Accepting  Captain  Chit- 
tenden's estimate  of  say  $140  per  linear  foot  as  accurate,  the  cost  of  the 
dam  as  proposed  will  not  be  greatly  in  excess  of  a  reasonable  estimate 
for  a  fixed  dam  of  similar  relief  and  foundation,  while  much  below  the 
ordinary  cost  of  a  movable  dam. 

The  Board  recommends  the  design  of  the  dam  for  approval,  and  con- 
aders  it  advisable  that  experiments  should  be  made  with  a  full-sized 
model,  as  proi>osed  by  Captain  Ohittenden,  before  undertaking  the  final 
construction. 
Bespectfolly  sabmitted. 

Henry  M.  Bobert, 
Colonely  Corps  of  Engineers. 
6.  L.  Gillespie, 
Colonelj  Corps  of  Engineers. 
H.  M.  Adams, 
Major  J  Corps  of  Ungineers. 
John  G.  D.  Knight, 
Major  J  Corps  of  Engineers. 
H.  F.  Hodges, 
OaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  XT.  S.  A. 

NoTE.--The  project  as  recommended  by  the  Missouri  Biver  Commis- 
sion and  by  the  Board  of  Engineers  was  approved  by  letter  of  the  Chief 
of  Engineers,  dated  June  29, 1897,  with  the  understanding  that  experi- 
ments will  be  made  with  a  full-sized  model  before  final  construction  is 
undertaken* 


BSTIHATBS. 

ttVIlW  OF  PREVIOUS  S8TIMATES  AND  TABULATED  STATEMENT  UPON  WHICH  PRESENT 

BSTIMATB  IS  BASED. 

InMonieh  m  the  final  estimate  of  the  oost  of  Lock  and  Dam  No.  1,  Osage  River, 
■•  Babmitted  with  the  present  xevised  project,  is  apparently  largely  in  excess  of  pre- 
vious estimates,  it  will  he  of  interest  to  present  a  condensed  summary  of  the  earlier 
tstimatee.     ^ 

SNG  97 ^248 
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The  first  of  these  eetimatee  appears  in  M%jor filler's  project  dated  May  14, 1891. 

Look.— Length  over  all,  339  feet  6  inches;  length  between  qaoint,  275  teet;  width, 
50  feet;  lift,  8  feet  6  inches 

Dam. — A  timber  and  rock  stmctnre  of  11.5-feet  lift. 

Cost  of  lock  and  dam,  $187,244. 

This  project  was  modified  somewhat  on  the  recommendation  of  General  Comatocky 
and  the  above  estimate  was  increased  to  $200,000  (Annual  Report  Chief  of  Ennneens, 
1892,  p.  1742). 

The  first  important  revision  of  this  estimate  occorred  in  1894,  when  the  whole  snb- 
ject  of  the  Osage  lock  and  dam  was  exhaustively  reviewed  by  a  committee  of  the 
Missouri  River  Commission,  consistiug  of  Major  Allen,  Corps  of  Engineers,  and  Mr. 
R.  S.  Berlin,  in  a  report  to  the  Commission  dated  September  22, 1894.  (Published,  in 
minutes  of  Commission  meeting  of  November  28, 1894). 

The  look  considered  was  to  be  of  the  following  description: 

•  Ft.  In. 

Length  over  all 340    6 

Length  between  quoins 276    0 

Width  of  chamber 62     0 

Lift 10     6 

A  needle  dam  was  also  provided  for.  The  following  extract  from  the  committees 
report  will  show  their  estimate  of  the  cost  of  this  work : 

^'Estimated  cost  of  the  lock,  including  lock  keeper's  dwelling,  etc.,  according  to 
best  information  at  present  attainable,  ^16,000. 

''The  cost  of  the  dam  has  not  yet  been  figured,  but  it  seems  safe  to  assume  that  it 
will  be  sufficient  to  bring  the  total  cost  of  lock  and  dam  and  appurtenances  to  about 
$300,000j  though  these  figures  may  be  modified  one  way  or  the  other  after  proposals 
are  received  for  building  the  lock." 

This  estimate  does  not  seem  to  have  been  adopted  by  the  Commission,  because  in 
the  Annual  Report  the  probable  cost  of  the  lock  and  dam  is  thus  stated: 

"Based  on  such  data  as  we  now  have,  it  appears  that  the  probable  total  cost  of 
the  lock  and  accessories  will  be  about  $190,000,  and  of  the  dam  about  $75,000,  or  a 
Jiotal  of  $205,000  as  against  the  estimate  of  $200,000  submitted  in  1892.  For  reasons 
above  given  this  latter  estimate  could  only  be  regarded  as  approximate." 

The  ''reasons"  here  referred  to  relate  to  a  preceding  paragraph  in  the  same 
report,  viz : 

''In  November,  1894,  a  plane-table  survey  was  made  from  the  site  selected  for  the 
lock  and  dam  to  a  point  about  30  miles  above  to  ascertain  the  ad^tional  amount  of 
land  that  would  be  overflowed,  due  to  a  stationary  dam  of  10.5-feet  lift,  should  the 
river  reach  the  highest  recorded  flood  stage.  The  results  of  this  survey  showed  that 
such  a  dam  would,  at  the  above  stage,  cause  an  additional  overflow  of  636  acres 
within  the  limits  of  the  survey,  or  an  increal^  of  about  20  per  cent  in  area  of  land 
flooded.  In  view  of  these  results,  the  Cbnmiisslon  decided,  Februarv  11.  that  a 
modification  of  the  plans  of  the  dam  to  provide  for  a  stationary  dam  of  less  lift  than 
10.5  feet,  and  upon  this  a  low,  movable  dam  to  bring  the  lift  to  10.5  feet  -when 
raised,  would  be  advisable.  It  is  proposed  during  the  current  season  to  make  a 
complete  examination  of  the  site  of  the  dam,  and  to  prepare  new  plans  and  estimates 
of  cost  in  accordance  with  the  above  decision." 

The  dam  provided  for  in  the  above  $75,000  estimate  was  for  a  moTable  orest  of 
only  2i  feet  lift,  estimated  to  cost  only  about  $11,000,  and  was  in  no  sense  a  compre- 
hensive project  such  as  was  contemplated  in  tne  report  of  the  committee  above 
referred  to. 

In  January,  1895,  an  additional  estimate  was  prepared  for  a  movable  dam,  the 
type  considered  being  the  Chanoine  wicket.  This  estimate  was  $182,500.  Substi- 
tuting this  figure  for  $75,000  would  give,  as  the  estimated  cost  of  the  lock  and  a 
movable  dam,  $372,500.  It  will  thus  be  seen  that  no  estimate  for  a  look  and  a 
movable  dam  of  any  comprehensive  pattern  has  ever  been  below  $300,000.  None  of 
these  estimates,  however,  were  ever  acted  upon. 

Subsequent  to  the  date  of  the  Annual  Report  for  1895  it  developed  that  the  founda- 
tion of  the  lock  would  have  to  be  lowered  about  5  feet  for  reasons  fully  explained  in 
the  present  revised  project  and  accompanving  papers.  As  nearlv  as  can  be  deter- 
mined from  the  correspondence  on  the  subject,  an  estimate  of  the  additional  cost 
which  this  change  of  plan  would  involve  was  about  $45,000.  With  this  additiobal 
cost  the  foregoing  estimates  of  $300,000  and  $372,500  would  become  $346,000  and 
$417,500,  respectively. 

The  changes  authorized  in  the  partial  project  approved  by  the  Chief  of  Engineers 
Kovember  23,  1896,  viz,  a  diminution  of  the  size  of  the  lock  and  a  substitution  of 
concrete  for  rook  masonry  in  its  construction,  as  well  as  the  proposed  adoption  of  a 
less  expensive  type  of  dam,  will  materially  reduce  the  above  estimated  cost.    The 
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rork  has  now  progressed  far  enongl 
entire  work.    This  is  given  belpw : 


work  has  now  progressed  far  enough  to  make  possible  a  very  close  estimate  for  the 
This  is  1  ' 


Cost  of  loch. 
Expended  to  March  31, 1897 $117,496.10 

Uneompleted  work. 

Cost  of  masonry  and  foondation  (see  detailed  estimate  attached) 65, 986. 08 

Cost  of  fixtures,  appurtenances,  and  miscellaneous  expenditures  pertain- 
ingtolock 19,224.70 

Dam. 
Cost  of  entire  structure 119, 763. 69 

Total 312,469.67 

As  a  safe  amount  covering  all  contingencies,  the  sum  of  $325,000  is  considered 
amply  sufficient  for  the  construction  of  the  lock  and  dam  and  accessories,  and  this 
ram  is  submitted  as  the  final  estimate  of  the  total  cost  of  the  work.  There  is  now 
available  the  sum  of  about  $62,000,  and  as  tbe  estimated  cost  of  completing  the 
masonry  of  the  lock  is  about  $56,000,  it  is  hoped  to  accomplish  this  part  of  the  work 
dnring  the  coming  season. 

Egtimate  of  coat  of  completing  concrete  maeonry  of  Lock  No.  1,  Osage  Biver,  Missouri. 

Pumping ., $4,000.00 

Excavating 2,600.00 

Driving  Wakefield  piling 500.00 

Catting  off  piles  in  foundation 600.00 

Patting  in  timber  foundation,  67,000  feet,  at  $10 670.00 

148,488  feet  B.M.  lumber  for  forming,  at  $20 2,949.76 

7,417  yards  cement  (National  cement),  at  $2.74  per  yard  for  material 20, 322. 58 

1^  yards  cement  (Portland  cement),  at  $4.74  per  yard  for  material 6, 280. 50 

Krecting  and  removing  forms,  at  75  cents  per  yard 6,  .554. 25 

J-abor,  mixing  and  depositing  concrete,  at  $  1 .50  per  y  a rd 13, 108. 50 

Soperintendence .^ 5,000.00 

62,385.59 
Credit  by  material  on  hand : 

Cement $3,509.62 

Sand 3,009.53 

Gravel 4,970.00 

11,489.15 

60,896.44 
0>ntingencies,  10  per  cent 6,089.64 

Total 65,986.08 

April  2, 1897. 

FtxtureSy  appurtenances,  and  miscellaneous  expenditures  pertaining  to  lock  and  grounds, 

Loek  gates  and  maneuvering  apparatus  for  same $7, 600. 00 

Quoin  casings  and  heel  posts 427. 00 

Filling  valves  and  maneuvering  gear 470.00 

Screen 160.00 

Miter  sills,  framing  and  placing 150.00 

Guide  pier  above  lock -. 690.00 

Riprspping  slope  adjacent  to  lock  walls 1,,080.00 

Porchase  of  additional  gronnd,  moving  lock-keeper's  house,  building  ware- 
house, surfacing  and  grading  grounds,  fencing,  and  similar  expenses 6, 000. 00 

Superintendence 2,000.00 

17,477.00 
Ten  per  cent  for  contingencies  and  general  expenses 1, 747. 70 

Total 19,224.70 

April  8, 1897. 
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be  realized  in  practice.  If  the  circular  arc  DP  were  entirely  flexible,  it  would  assame 
a  carved  form  (a  modification  of  the  hydrostatic  arch),  und  would  transmit  streases 
to  its  extremities  in  directions  tan^s^ent  to  the  curve  at  those  points.  If,  on  the  other 
hand,  it  were  a  rigid  beam,  it  would  transmit  those  stresses  in  directions  perpendlcu- 
ar  to  the  line  of  the  resultant  of  the  pressure  on  the  arc  DP. 

It  is  evident  that  this  last  assumption  mnst  be  the  severest  possible  on  the  frame 
LMNO,  and  it  is  accordingly  adopted,  although  it  could  never  be  perfectly  realized 
in  practice.  The  total  pressure,  and  its  point  of  application  and  direction,  are 
shown  on  the  diagram.  Deducing  the  strains  in  DP,  LO,  and  MN  by  the  method  of 
moments,  and  assuming  DP  and  LO  to  be  replaced  by  a  single  member  midway 
between  them,  gives 

Strain  in  medial  line =^-^^=32. 1=10,020  pounds. 
6 
Dividing  this  by  2,  gives  5,010  pounds  in  each  of  the  members  DP  and  LN. 

Strain  in  MN=^-^J=64.4 =20,025  pounds. 

STRAINS  ON  MEMBERS  OF  GATE. 

The  maximum  load  which  any  of  the  planks  in  the  upper  face  can  bear  occurs 
when  the  upper  pool  stands  at  117.5.  The  load  on  the  lower  plank  is  then  8.4  feet, 
and  the  pressure  per  square  foot  is  8.4x62.5=525  pounds. 

The  mean  pressure  per  foot-length  for  the  lower  half  of  the  member  AC  may  be 
derived  from  an  assumed  7-foot  head,  which  is  slightly  greater  than  could  occur 
in  practice.  This  beam  mnst  support  the  pressure  on  a  5-foot  length  of  gate  surface. 
For  a  7-foot  head  this  amounts  to  5x7x62.5=2,187.5  pounds. 

The  strain  in  CT  may  be  deduced  f^om  the  maximum  load  on  AC  (55.6)  already 
determined.  AC  being  a  continuous  beam  on  three  equidistant  points,  the  center 
point  bears  five-eighths  of  the  load,  or  34.7.  This  for  a  5-foot  length  of  gate  amounts 
to  9,937  pounds. 

The  strains  on  the  other  members  are  too  unimportant  to  require  computation. 

The  maximum  possible  horizontal  thrust  on  entire  structure  occurs  when  upper 
pool  stands  at  116  feet  and  lower  pool  at  100  feet.  It  amounts  to  8,000  pounds  per 
foot-length  of  dam,  or  40,000  pounds  for  every  5  feet.  This  is  resisted  by  10  piles, 
making  4,000  pounds  per  pile. 

OPERATION  OF  GATE. 

The  weight  of  the  gate  in  air  is  668  pounds  per  linear  foot.  The  center  of  gravity 
is  4.8  feet  &om  axis  of  revolution  and  0.4  feet  from  medial  line  of  sector. 

Of  the  above  weight  536  pounds  is  wood,  assumed  to  have  the  same  specific  gravity 
as  water,  and  132  pounds  is  irou,  assumed  to  lose  one-seveuth  of  its  weight  in  water. 
The  weight  of  the  gate  submerged  is  therefore  113  pounds  per  linear  foot.  Its  center 
of  gravity  is  on  medial  line  of  sector,  5.6  feet  from  axis. 

When  the  gate  starts  to  rise  it  is  partly  in  air  and  partly  in  water.  An  estimate 
of  its  effective  weight  in  this  position  is  388  pounds  per  linear  foot,  with  a  lever  arm 
of  about  4.5  feet. 

Foot-poands. 

Its  moment  about  A  is 1,746 

Assume  friction  to  be  15  pounds  per  linear  foot  of  gate,  with  a  lever  arm  of  8.6 

feet,  moment  of  friction  is  therefore , 129 

The  moment  of  the  water  resting  on  upper  surface  of  the  gate  is  about 385 

Total  downward  movement 2,260 

The  initial  head  when  the  gate  begins  to  rise  nnder  ordinary  conditions  of  the 
river  is  2  feet.  This  head  is  evenly  diatributed  over  AB,  with  a  mean  lever  arm  of 
4.3  feet.    The  moment  about  A  is  therefore 

8.6X2X62.5X4.3=4622 

The  excess  of  upward  over  downward  moment  is  2,362  foot-pounds  per  linear  foot 
of  the  gate.  This  is  equal  to  550  pounds  excess  of  upward  pressure  per  linear  foot  of 
gate,  or  41,520  pounds  for  the  entire  gate. 

Owing  to  the  influence  of  the  Missouri  River  on  the  Osage  in  its  lower  course,  it 
occasionally  happens  that  a  high  stage  of  water  occurs  at  the  site  of  the  lock  when 
the  discharge  oi  the  Osage  is  comparatively  small.  It  may  become  desirable  at  such 
times  to  raise  the  gate  when  the  water  stands  on  a  level  above  it  and  without  cur- 
rent enough  to  create  a  velocity  head  worth  considering.  In  such  cases  an  auxiliary 
power  would  be  required  to  raise  the  gate.  Although  this  contingency  oould  rarely 
arise,  still  it  is  thought  best  to  provide  for  it,  and  this  is  done  by  conveying  air  from 
shore  into  the  interior  of  the  gate  and  forcing  the  water  out  until  su£Qoient  bnoyance 
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is  obtained  to  lift  the  gate.    To  ascertain  what  portions  of  the  snrface  of  the  gate  must 
be  made  air-tight,  the  following  compntation  has  been  made : 

The  weight  of  the  gate  in  water  is  the  weight  of  the  iron  it  contains  less  abont 
one-seventh  for  loss  in  water.  This  makes  the  effective  weight  113  pounds  per  run- 
ning: foot.  The  center  of  gravity  is  on  a  medial  line  and  is  distant  from  A  5.6  feet. 
For  the  lowest,  highest,  and  mediam  positions  of  gate,  the  lever  arms  about  A  are 
4.72  feet,  5.65  feet,  and  5.1  feet,  respectively  (see  diagram,  fig.  2).  The  corresponding 
moments  aboat  A  of  the  entire  gate  (75  feet  long)  are— 

Foot-pounds. 
(4.72=40,003 
75X113X^5.55=47,036 
[5.1  =43,222 

Let  each  of  these  be  multiplied  by  3,  in  order  to  provide  an  ample  surplus  of 
lifting  power.    They  then  become — 

120,006  foot-pounds  for  lowest  position. 
141,108  foot-pounds  for  middle  position. 
129,666  foot-pounds  for  highest  position. 
Discarding  the  weight  of  the  air,  and  assuming  that  every  cubic  foot  of  space 
from  which  the  water  is  forced  gives  a  vertical  upward  lifting  force  of  62.5  pounds, 
the  necessary  spaces  in  the  three  positions  can  be  readily  determined  by  a  few  trials, 
or  more  laboriously  by  algebraic  equations.    The  distances  from  the  crest  G '  to  the 
water  snrface  in  the  three  cases  are  found  to  be 
.82  foot  for  lowest  position. 
2.13  feet  for  middle  position. 
3.00  feet  for  highest  position. 
Plotting  these  water  lines  on  a  single  figure,  and  drawing  an  approximate  tangen- 
tial curve  tothem,  gives  the  line  above  which  all  surfaces  should  be  made  air-tight. 

BKPAIR  OF  OATS. 

To  accomplish  this,  let  a  bulkhead  V WX  be  erected,  supported  as  shown  in  the 
detailed  plans,  and  assume  the  stage  of  the  upper  pool  to  be  1  foot  above  C.  In 
practice,  a  much  lower  stage  could  probably  be  selected.  Let  the  bulkhead  be  sup- 
ported by  stmts  XC  and  WS,  resting  against  the  upper  surface  of  the  gate,  and  let 
the  gate  be  supported  at  the  circumference  on  the  frame  LMNO.  The  pressure  of 
the  upper  pool  on  the  bulkhead  and  the  weight  of  the  gate  are  thus  supported  at  A 
snd  B.  The  stresses  on  the  upper  and  middle  struts  are  675  pounds  and  6,600  pounds, 
respectively,  and  the  sum  of  the  components  acting  along  AC  is  nearly  5,000  pounds 
(extension).  The  other  components  carried  to  B  and  resolved  into  new  components 
acting  vertically,  and  along  AB,  give  for  the  sum  of  vertical  components  4,150 
pounds,  and  for  the  sum  of  those  actinff  along  AB  nearly  5,000  pounds  (extension). 
The  resultant  of  the  two  forces  in  a!b  and  AC  lies  midway  between  them  and 
amounts  to  8,400  pounds. 


The  weight  of  the  ^ate,  as  already  stated,  is  668.  A  projection  of  its  center  of 
gravity  in  nighest  position  upon  a  horizontal  line  through  A  is  4.4  feet  distant  from 
A.    The  weight  is  therefore  almost  equally  divided  between  A  and  B,  and  the 


former  point  must  support  333  pounds.    Combining  this  with  the  above  strain  of 
8^400  ponnda  would  but  slightly  alter  the  latter,  either  in  amount  or  direction. 

HiBAM  M.  Chittenden, 

Captain  of  Engineer; 
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MISSOURI  RIVER  COMMISSION,  GASCtlNADE  DIVISION. 


Plate  XXIX. 


Bank  head,  chamois  bend,  showing  construction  party  at  work  placing  wire  netting 
from  outer  wall  to  foot  of  upper  cone.  the  tight  board  curtain  is  the  second 
one  from  upper  end  of  structure.    view  taken  may  25,  1897.    looking  downstream. 
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APPENDIX  X  X. 


annual  report  of  the  california  debris  commission  for  the 
fiscal  year  ending  june  so,  1897. 

California  D:^bbis  Commission, 

San  Franci8C0j  CaLy  July  i,  1897. 

Oeneral:  The  California  Debris  Commission  has  the  honor  to  sub- 
mit the  following,  its  fifth  annual  report: 

The  Commission  was  created  by  act  of  Congress  approved  March  1, 
1893.  Daring  the  past  year  its  members  have  been  the  following  offi- 
cers of  the  Corps  of  Engineers,  viz:  Col.  Charles  E.  Suter,  president, 
Maj.  Charles  E.  L.  B.  Davis,  and  Capt.  Cassias  E.  Gillette,  secretary. 

The  State  Debris  Commissioner,  the  Hon.  John  F.  Kidder,  has  been 
present  at  most  of  the  sessions  of  the  Commission,  and  has  accompanied 
its  members  in  visiting  hydraulic  mines. 

Mr.  Hubert  Vischer,  civil  engineer,  has  been  in  the  employ  of  the 
Commission  throaghout  the  year,  inspecting  the  operations  of  mines 
working  under  permits  from  the  Commission,  and  looking  after  illegal 
mining  in  the  district  under  the  Commission's  jurisdiction. 

The  jurisdiction  of  the  Commission  extends  to  hydraulic  mining  in 
the  territory  drained  by  the  Sacramento  and  San  Joaquin  river  systems 
in  California. 

The  duties  of  the  Commission  may  be  briefly  stated  to  be:  First,  the 
prevention  of  such  hydraulic  mining  as  may  be  deemed  injurious  to 
the  navigable  waters  within  the  Commission's  jurisdiction,  permitting, 
under  proper  regulation,  such  mining  in  cases  where  it  can  be  carried  on 
without  such  injury;  second,  to  mature  general  plans  for  the  improve- 
ment of  the  rivers  whose  navigability  has  been  injured  by  hydraulic 
mining,  and,  if  practicable,  to  devise  general  methods  whereby  such 
mining  may  be  carried  on  without  damage  to  the  navigable  waters. 

PBEVENTION  OP  rLLEGAL  MININO. 

In  accordance  with  the  opinion  of  the  Attorney-General  of  the  United 
States  (Appendix  A,  House  Ex.  Doc.  No.  11,  Fifty-third  Congress,  third 
session)^  the  Commission  has,  since  the  date  of  its  last  annual  report 
(July  1,  1896),  called  the  attention  of  the  owners  and  operators  of  ten 
mines,  which  were  being  worked  illegally,  to  the  requirements  of  the  law 
and  the  duties  of  the  Commission  in  the  matter.  So  far  as  known,  these 
mines  have  been  closed,  and  in  Ave  cases  applications  have  subsequently 
been  made  to  the  Commission  for  permits  to  mine.  These  mines  are  all 
small. 

On  June  8, 1897,  the  Commission  received  notice  from  the  United 
States  district  attorney  that  the  injunction  suit  requested  by  the  Com- 
mission on  December  4,  1894,  against  the  !North  Bloomfleld  Mining 
Company,  had  been  decided  by  Judge  Eoss  of  the  United  States  cir- 
cuit court  in  favor  of  the  United  States,  and  that  the  injunction  had 
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been  issued.  On  June  22  the  Commission  was  informed  tbat  an  appeal 
had  been  taken  by  the  Korth  Bloomfield  Miniog  Company,  and  that 
their  motion  to  vacate  the  injunction  pending  the  appeal  had  b^n 
granted.  Under  these  circumstances  it  is  unknown  when  an  injanctim 
that  will  cause  the  cessation  of  the  apparently  illegal  work  of  this  com- 
pany will  be  obtained. 

APPLICATIONS  AND  PERMITS. 

The  Commission  has,  since  it  organized,  received  311  applications  to 
mine;  238  permits  have  been  granted.  A  table  showing  a  synopsiftoftbe 
applications  received  and  the  action  taken  is  appended  and  marked! 

Eight  permits  have  been  canceled  and  28  x)ermits  have  been  at  dif- 
ferent times  temx)orarily  suspended,  generally  on  account  of  thenegleet 
of  the  owners  to  comply  with  instructions  concerning  the  imponndlDi 
works,  or  from  accidents  to  those  works. 

Several  of  the  smaller  impounding  dams  have  broken  or  have  ben 
damaged  during  the  year,  but  none  of  any  importance  excepting  the 
dam  connected  with  the  Manzanita  Mine,  near  Sweetland,  Kevadi 
County.  The  permit  for  this  mine  was  canceled  January  19, 1897,  fcr 
irregularities  in  its  management. ,  On  January  25,  the  substantiallf 
built  crib  shaft  connecting  the  settling  pool  above  the  dam  with  t^ 
tunnel  underneath  the  dam  collapsed  from  some  unexplained  cause,  and 
the  bulk  of  the  material,  about  130,000  cubic  yards,  stored  above  tto 
dam,  escaped  or  will  eventually  escape  into  the  Yuba  River.  This  fad, 
together  with  the  alleged  blowing  up  with  dynamite  of  a  number  rf 
large  dams  in  Slate  Creek,  built  before  the  Commission  was  appointed, 
illustrates  the  difficulty  of  securing  permanent  dams  for  large  mines  la 
streams  of  any  magnitude,  locat<ed,  as  most  of  them  are,  distant  iron 
inhabited  neighborhoods,  and  dependent  for  their  maintenance  upflft 
owners  who  have  no  direct  interest  in  maintaining  them. 

The  total  amount  of  material  mined  under  permits  during  IheyeariB 
estimated  at  1,256,910  cubic  yards.  The  available  storage  provided  it 
present  and  partially  or  wholly  completed  for  future  operations  is  esti- 
mated at  11,000,000  cubic  yards. 

The  requirements  in  respect  to  storage  of  detritus  exacted  by  th6 
Commission  during  the  past  year  have  been  the  same  as  those  durioi; 
the  previous  year. 

No  dam  for  impounding  detritus  in  the  larger  streams  has  as  yet  be(A 
authorized  by  the  Commission. 

IMPBOVEMENT  OP  BIVEBS. 

The  duty  of  devising  plans  for  the  improvement  of  the  rivers  coi- 
cemed  devolves  upon  the  Commission  by  section  4  of  the  act.  A  Boarti, 
consisting  of  the  same  membership  as  the  Commission,  has  becft 
appointed,  in  accordance  with  the  act  of  Congress  approved  June  if 
1896,  and  charged  with  essentially  the  same  duties.  Under  the  latttf 
act  the  board  has  been  making  the  necessary  surveys  of  the  Sacramenti 
River.    This  work  has  not  yet  been  completed. 

The  same  river  and  harbor  act  also  provides: 

For  the  conRtrnction  of  restraining  barriers  for  the  protection  of  the  Sacramenti 
and  Feather  rivers  in  California,  two  hundred  and  fifty  thousand  dollars;  snd 
restraining  barriers  to  be  constructed  under  the  direction  of  the  Secretary  of  y>ft 
in  accordance  with  the  recommendations  of  the  California  Debris  Commission,  ptf 
suant  to  the  provisions  of  and  for  the  purposes  set  forth  in  section  twenty-five  «i 
the  act  of  the  Congress  of  the  United  States  entitled  "An  act  to  create  the  Califoroii 
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Debris  Commifision  and  regulate  hydraulic  minine  in  the  State  of  California/' 
approved  March  first,  eighteen  linndred  and  ninety  three:  Frorided,  That  the  Treas- 
urer of  the  United  States  be,  and  he  is  hereby,  anthorizea  to  receive  from  the  State 
of  California,  through  the  Debris  Commission  of  said  State,  or  other  officer  there- 
unto duly  authorized,  any  and  all  sums  of  money  that  have  been  or  may  hereafter 
be  appropriated  by  said  State  for  the  purposes  herein  set  forth;  and  said  sums 
when  so  received  are  hereby  appropriated  for  the  purposes  above  named^  to  be 
expended  in  the  manner  above  provided. 

The  legislature  of  the  State  of  California  on  March  17, 1897,  passed 
an  act  appropriating  $250,000  to  be  used  in  conjunction  with  the  above 
appropnatiou  of  the  United  States.    This  act  provides: 

Whenever  said  ''California  Debris  Commission''  or  the  Government  of  the  United 
States  shall  have  entered  into  any  contract  for  the  construction  of  works  for  the  pur- 
poses described  in  this  act.  in  pursuance  of  plans  and  speciticutions  that  have  been 
theretofore  approved  by  the  State  board  of  examiners  as  in  this  act  provided,  it 
sh^  be  the  dntv  of  the  Debris  Commissioner  to  carefully  inspect  such  works  during 
the  process  of  their  constrnction  and  to  keep  a  record  of  the  result  of  such  inspec- 
tion and  to  report  the  same  monthly  to  the  State  board  of  examiners.  Said  Debris 
Commissioner  shall  also  Arom  time  to  time  during  the  process  of  the  construction  of 
such  works,  when  requested  so  to  do  by  the  said  "California  Debris  Commission,'' 
draw  his  warrants  upon  the  State  controller  in  favor  of  such  person  or  persons  as 
may  be  designated  by  said  **  California  Debris  Commission"  n>r  such  amounts  as 
shall  equal  one-half  of  the  cost  of  the  construction  of  said  works;  and  said  Debris 
Commissioner  shall  in  like  manner,  and  when  requested  so  to  do  by  said  ''California 
Debris  Commission,"  draw  his  warrant  upon  the  State  controller  for  an  amount 
e<)ual  to  one-half  the  purchase  price  of  any  site  or  sites  necessary  for  the  construc- 
tion of  said  works :  Frorided,  That  the  purchase  of  such  site  or  sites  shall  have  been 
first  approved  bv  the  State  board  of  examiners :  And  provided  further  ^  That  no  warrant 
shall  be  drawn  in  excess  of  the  amount  appropriated  by  this  act. 

In  compliance  with  instructions  from  the  Secretary  of  War,  the  Com- 
miBsion  has  been  developing  a  project  for  the  expenditure  of  the  money 
appropriated  by  the  United  States,  and  it  is  proposed  to  make  this 
project  so  that  the  money  appropriated  by  the  State  can  be  expended 
under  it.  The  act  of  the  California  legislature  referred  to  is  appended 
hereto,  marked  B. 

Money  statement. 

Jnne  30,  1897,  amount  unexpended  of  appropriation  for  "expenses  of 

California  Debris  Commission,  1897" $8,983.54 

Oustandlng  liabilities 10.75 

Balance 8,972.79 

Jnne  30,  1897,  amount  appropriated  by  act  of  June  4,  18  '7,  for  "expenses 

of  California  Debris  Commission,  1818" 15,000.00 

Amount  estimated  to  be  necessary  for  expenses  of  the  Commission  to  the 

close  of  the  fiscal  year  ending  June  30, 1899 15,000.00 

itespectfolly  submitted. 

ClTAS.  E.  SUTER, 

Colonelj  Corps  of  Engineers, 

Ghas.  E.  L.  B.  Davis, 

Major ^  Corps  of  Engineers. 

Cassius  E.  Gillette, 

Captain^  Corps  of  Eiigineers. 
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Appendix  B. 

CHAPTER  CXni. 

AN  ACT  to  amoiid  an  act  entitled  "An  act  to  provide  for  the  appointment,  dnties,  and  compensation 
of  a  D6bris  Commissioner,  and  to  make  au  appropriation  to  be  expended  iinder  his  directions  in  the 
discharge  of  his  duties  as  such  commissioner,^'  approved  March  24,  1893. 

The  people  of  the  State  of  California,  represented  in  senate  and  assemblfff  do  enact  as 
follows: 

Skction  1.  Section  one  of  the  act  entitled  '*An  act  to  provide  for  the  appointment, 
duties,  and  corapenBation  of  a  D^^bris  Commissioner,  and  to  make  an  appropriation  to 
be  expended  nnder  his  directions  in  the  discharge  of  his  duties  as  such  commissioner/' 
approved  Marcli  twenty-fourth,  one  thousand  eight  hundred  and  ninety- three,  is 
hereby  amended  so  as  to  read  as  follows: 

"  Section  1.  The  Governor  of  the  State  of  California  shall,  on  or  before  the  firat 
day  of  Jan  nary,  one  thousand  eight  hundred  and  ninety-eight,  appoint  a  competent 
civil  engineer,  for  a  period  of  four  years  only,  to  be  known  as  and  called  the  Debris 
Commissioner :  Provided,  however,  That  the  Debris  Commissioner  heretofore  appointed 
nnder  the  act  entitled  'An  act  to  provide  for  the  appointment,  duties,  and  compen- 
sation of  a  Debris  Commissioner,  and  to  make  an  appropriation  to  be  expended  under 
his  directions  in  the  discharge  of  his  duties  as  such  commissioner,'  approved  March 
twenty-fourth,  eighteen  hundred  and  ninety-three,  shall  continue  to  perform  the 
duties  and  receive  the  compensation  of- that  office,  subject  to  the  provisions  of  this 
act,  until  the  expiration  of  the  term  for  which  he  was  appointed  and  until  the 
appointment  and  qualification  of  the  Debris  Commissioner  provided  for  by  this  act.'' 

Skc.  2.  Section  two  of  said  act  is  hereby  amended  so  as  to  read  as  follows: 

"Section  2.  Said  commissioner  shall  receive  a  compensation  of  ten  dollars  per  day 
while  actually  engaged  in  the  discharge  of  his  duties,  and  his  necessary  traveling 
expenses,  to  be  allowed  by  the  State  Board  of  Examiners." 

Src.  3.  Section  three  of  said  act  is  hereby  amended  so  as  to  read  as  follows : 

"  Section  3.  It  shall  be  the  duty  of  the  said  Debris  Commissioner  to  consult  and 
advise  with  the  members  of  the  corps  of  engineers  of  the  United  States  Army  com- 
prising the  California  Debris  Commission  (created  by  act  of  Congress  approved 
March  first,  eighteen  hundred  and  ninety-three),  in  relation  to  the  construction  of 
works  for  the  restraining  and  impounding  of  ddbris  resulting  from  mining  operations, 
natural  erosion,  or  other  causes;  and  it  shall  be  his  duty  to  examine  such  works,  and 
t^  report  the  result  of  such  examination  to  tbe  State  Board  of  Examiners.  Said 
Debris  Commissioner  is  further  authorized  and  directed  to  consult  and  advise  with 
said  'California  D6bris  Commission'  in  relation  to  any  and  all  plans  and  specifica- 
tions that  may  have  been  or  may  hereafter  be  prepared  or  adopted  by  said  'California 
Debris  Commission'  for  the  construction  of  such  restraining  or  impounding  works, 
and  said  Ddbris  Commissioner  shall  submit  a  copy  of  all  such  plans  and  specifications 
to  the  State  Board  of  Examiners  for  their  examination  and  consideration,  together 
with  bis  approval  or  disapproval  thereof,  or  other  recommendation  with  reference 
thereto. 

"The  State  Board  of  Examiners  shall  thereupon  proceed  to  examine  and  consider  the 
plans  and  specifications  thus  submitted  to  them,  and  in  that  behalf  may  require  the 
attendance,  counsel,  and  advice  of  said  D6bris  Commissioner  during  their  examina- 
tion and  consideration  thereof.  The  State  Board  of  Examiners  shall  keep  a  record  of 
their  deliberations,  and  shall  either  approve  or  disapprove  said  plans  and  specifica- 
tions, which  approval  or  disapproval  may  be  by  a  majority  vote  of  said  board:  Pro- 
vided, That  no  plans  and  specihcations  involving  an  expenditure  on  the  part  of  the 
State  of  California  of  a  sum  greater  than  the  appropriation  herein  made  shall  be 
approved. 

"  If  said  plans  and  specifications  be  approved  by  the  State  board  of  examiners,  the 
said  Debris  Commissioner  shall  thereupon  report  such  action  to  said  ^California 
Debris  Commission.' 

"  Whenever  said  '  California  Debris  Commission '  or  the  Government  of  the  United 
States  shall  have  entered  into  any  contract  for  the  construction  of  works  for  the 
purposes  described  in  this  act,  in  pursuance  of  plans  and  specifications  that  have 
been  theretofore  approved  by  the  State  board  of  examiners  as  in  this  act  provided, 
it  shall  then  be  the  duty  of  the  D6bris  Commissioner  to  carefully  inspect  such  works 
daring  the  process  of  their  construction,  and  to  keep  a  record  of  the  result  of  such 
inspection,  and  to  report  the  same  monthly  to  the  State  board  of  examiners.  Said 
Debris  Commissioner  shall  also,  from  time  to  time,  during  the  process  of  the  con- 
struction of  such  works,  when  requested  so  to  do  by  the  said  'California  D6bris 
Commission/  draw  his  warrants  upon  the  State  controller  in  favor  of  such  person 
or  persons  as  may  be  designated  by  said  'California  Debris  Commission'  for  such 
amounts  as  shall  equal  one-half  of  the  cost  of  the  construction  of  said  works ;  and 
■aid  D^briB  Commissioner  shall,  in  like  manner,  and  when  requested  so  to  do  by  said 


Digitized  by  CjOOQIC 


3980   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  B.  ARMT. 

'California  Ddbris  CommissioD/  draw  his  warrant  apon  the  State  controller  for  an 
amount  eqnal  to  one-half  the  purchase  price  of  any  site  or  sites  necessary  for  the 
construction  of  said  works:  Provided^  Ttiat  the  purchase  of  such  site  or  sites  shall 
have  been  first  approved  by  the  State  board  of  examiners:  And pronded furiker. 
That  no  warrant  shall  be  drawn  in  excess  of  the  amount  appropriated  by  this  act. 

Skc.  4.  Section  four  of  said  act  is  hereby  amended  so  as  to  read  as  follows : 

**  Section  4.  There  is  hereby  appropriated,  out  of  the  general  fund  of  the  treasnryof 
this  State  not  otherwise  appropriated,  the  sum  of  two  hundred  and  fifty  thonssDd 
dollars,  to  be  used  in  the  construction  of  works  for  the  restraining  and  impounding  of 
debris  resulting  from  mining  operations,  natural  erosion,  or  other  causes,  and  for 
the  purpose  of  sites  therefor.  The  appropriation  made  by  this  section  is  intended 
as  a  reappropriation  of  the  sum  of  two  hundred  and  fifty  thousand  dollars  appro- 
priated by  the  act  entitled  'An  act  to  provide  for  the  appointment,  duties,  and  com- 
pensation of  a  Debris  Commissioner,  and  to  make  an  appropriation  to  be  expended 
under  his  directions  in  the  discharge  of  his  duties  as  such  Commissioner,'  approved 
March  twenty-fourth,  eighteen  hundred  and  ninety -three ;  and  it  is  expressly  intended 
and  provided  by  this  act  that  the  State  of  California  shall  in  no  event  incur  asf 
liability  hereunder  beyond  the  amount  of  the  appropriation  herein  made ;  and  oo 
contractor,  claimant,  or  person  shall  acquire  any  right  or  obligation  against  tbe 
State  of  California  beyond  said  sum  so  appropriated  and  set  apart  for  the  purpowi 
hereinabove  set  forth ;  and  it  is  expressly  declared  that  any  claim  or  demand  against 
the  State  of  California  in  excess  of  said  appropriation  shall  be  invalid  and  void. 
Said  moneys  shall  be  paid  only  upon  orders  drawn  by  the  State  controller  upon  the 
written  request  of  said  Debris  Commissioner,  as  in  the  act  provided. 

Sec.  5.  Section  seven  of  said  act  is  hereby  amended  so  as  to  read  as  follows: 

"  Section  7.  All  expenditures  authorized  by  the  provisions  of  this  act  shall  be  eab- 
ject  to  the  approval  of  the  State  board  of  examiners;  and  the  State  controller ii 
nereby  anthorized  to  draw  his  warrant  for  all  expenditures  not  in  excess  of  the 
appropriation  herein  proviaed  for  so  approved  by  the  State  board  of  examineo^ 
and  the  State  treasurer  is  hereby  directed  to  pay  the  same.'' 

Sec.  6.  This  act  shall  take  eifect  immediately. 

Sec.  7.  This  act  shall  take  effect  immediately. 

Approved,  March  17,  im. 
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APPENDIX  Y  Y. 


OCCUPANCY   OF  AND   INJURY  TO   PUBLIC   WORKS   BY  CORPORATIONS 

AND  INDIVIDUALS. 


[Reported  under  sectioii  2,  river  and  harbor  act  of  1884,  and  section  4,  river  and  harbor  act  of  1886.] 


1.  Report  of  Lieut.  Col.  Chas.  J.  AUeu, 

Corps  of  Engineers. 

2.  Report  of  Maj.  J.  H.  Willard,  Corps 

of  Engineers. 

3.  Report  of  Capt.    Dan    C.   Kingman, 

Corps  of  Engineers. 

4.  Report  of  Maj.   .James    P.  Gregory, 

Corps  of  Engineers. 


5.  Report  of  Capt.  Geo.  A.  Ziun,  Corps  of 

Engineers. 

6.  Report  of  Lieut.  Col.  G.  J.  Lydecker, 

C"  n-ps  of  Engineers. 

7.  Report  of  Maj.  W.  S.  Stanton,  Corps 

of  Engineers. 


(1)  report  op  lieut.  col.  chas.  j.  allen,  corps  of  engineers. 

United  States  Engineer  Office, 

Washington,  D.  0.,  July  30,  1897. 
General:  In  accordance  with  General  Orders  No.  6,  June  1, 1887, 
and  General  Orders  No.  9,  June  26,  1888,  Headquarters  Corps  of 
Engineers,  Washington,  I  liave  the  honor  to  submit  the  following 
report  of  all  cases  in  which  piers,  breakwaters,  locks,  and  dams,  or 
other  structures  or  works  built  or  made  by  the  United  States  in  aid  of 
commerce  or  navigation  in  this  district,  are  used,  occupied,  or  injured 
by  a  corporation  or  an  individual,  and  the  extent  and  mode  of  such 
use,  occupation,  or  injury. 

occupancy  of  the  POTOMAC  FLATS,  BELONGING  TO  THE  WORKS 
OF  IMPROVEMENT  OF  THE  POTOMAC  RIVER  AT  WASHINGTON, 
DISTRICT  OF   COLUMBIA. 

Under  date  of  January  28, 1897,  the  unauthorized  use  and  occupa- 
tion by  certain  persons  of  portions  of  the  Potomac  Flats  was  again 
reported  to  the  United  States  attorney  for  the  District  of  Columbia,  in 
accordance  with  the  provisions  of  section  11  of  the  river  and  harbor 
act  of  September  19,  1890.  One  of  the  parties  so  reported,  a  firm  of 
lumber  dealers,  was  given  until  July  1,  1897,  to  vacate  the  grounds 
occupied  by  them.    *    •    • 
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]S'o  other  occupation,  or  use  of,  or  injury  to  works  built  in  this  dis- 
trict in  aid  of  commerce  or  navigation  has  been  reported  to  this  office 
since  the  date  of  the  last  report  upon  the  subject. 
Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Lieut.  CoLj  Corps  of  Engineer$, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


(2)  report  of  ILAJ.  J.  H.  WILLAJID,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Yicksburg^  Miss.,  July  1, 1897, 

General:  In  compliance  with  requirements  of  General  Orders  So. 
9,  Headquarters  Corps  of  Engineers,  series  of  1888,  I  have  the  honor  to 
report  the  following  information  obtoined  since  my  report  for  the  fiscal 
year  ending  June  30,  1806,  concerning  the  occupation  of,  trespass, or 
injury  to  public  works  in  my  charge,  viz: 

Under  date  of  January  16,  1897,  the  Board  of  Trade  of  Vicksbnrg, 
Miss.,  reported  that  officers  and  agents  of  local  packets  and  other  steam- 
boats coming  to  the  city  wharf  complained  of  obstructions  at  uiouthof 
Yicksburg  harbor,  consisting  of  shanty  boats  and  other  small  water 
craft  moored  at  that  locality,  which  interrupted  and  made  navigatiou 
dangerous,  stating  that  they  were  informed  the  jurisdiction  of  the  city 
did  not  cover  the  case,  and  asking  action  by  United  States  authorities. 
In  accordance  with  section  11  of  river  and  harbor  act  of  September  19, 
1890,  on  February  10, 1897, 1  sent  copy  of  this  complaint  to  Mr.  R.C. 
Lee,  United  States  attorney  for  southern  district  of  Mississippi,  &t 
Madison  Station,  Miss.    *    *    * 

By  letter  to  the  Secretary  of  War  dated  April  9, 1897,  W.  H.  Wall  made 
complaint  that  navigation  of  Bayou  D'Arbonne,  La.,  was  obstructed  by 
raftsmen  tying  lines  across  that  stream  catching  floating  timber,  and 
thereby  delaying  the  passage  of  steamboats.  In  accordance  with  your 
directions  of  April  24, 1897,  by  indorsement  upon  this  letter,  the  matter 
was  investigated  by  me;  the  information  obtained  was  sent  Mr.  J.Ward 
Gurley,  jr..  United  States  attorney  for  eastern  district  of  Louisiana,  at 
New  Orleans,  La.,  May  5, 1897,  and  copies  were  sent  you  with  my  iudorte- 
ment  of  same  date  upon  original  complaint.  Under  date  of  May  8, 1897, 
the  papers  were  acknowledged  by  the  district  attorney,  who  stated  that 
the  matter  would  receive  prompt  attention. 

Very  respectfully,  your  obedient  servant, 

J.   H.  WiLLARD, 

Major,  Corps  of  Ei^gineen. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A» 


(3)  EBPOET  OP  OAPT.  DAN  0.  KINGMAN,   CORPS  OP  ENGINEERS. 

[For  letter  of  transmittttl,  see^ppendix  B  B.] 

No  case  of  unlawful  occupancy  of  public  works  has  occurred  in  this 
district  during  the  past  year,  and  only  trifling  injuries  have  been  done 
by  individuals. 
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Upon  the  Upper  Tennesaee  River  and  upon  the  French  Broad  Eiver, 
particularly  at  Soddy  Shoals  on  the  former  and  Hanging  Hock  Shoals 
on  the  latter,  individuals,  ])erhap3  fishermen,  have  made  breaks  in  the 
training  walls  constructed  by  the  United  States,  in  order,  it  is  sup- 
posed, to  enable  them  to  pass  with  their  skiit's  from  one  side  of  the  river 
to  the  other  without  going  around  the  ends  of  these  walls.  The  injuries 
are  not  very  serious,  but  they  do  draw  off  a  ])ortion  of  the  water  from 
the  navigable  chute,  and  to  this  extent  interfere  with  navigation.  It 
was  believed  that  this  mischief  was  done  by  people  who  were  ignorant 
of  the  law.  It  was  not  possible  to  find  out  who  the  parties  were,  in 
order  that  they  might  be  warned  personally;  but  in  order  that  the  law 
might  be  generally  known  in  the  vicinity,  notices  were  printed  upon 
linen  and  posted  in  the  vicinity  of  the  breaks.  The  notices  were  as 
follows: 

NOTICE. 

$5,000  FINE   AND   ONE   YEAR  IMPRISONMENT. 

All  persons  are  hereliy  warned  not  to  alter,  deface,  injure,  obstnict,  or  in  any  man- 
ner impair  the  usefulness  of  the  works  built  by  the  United  States  for  the  improve- 
nieut  of  this  river. 

The  followiuj^  is  the  law: 

**  Skciion  9.  That  it  shall  not  be  lawful  for  any  person  or  persons  to  take  possession 
of,  or  make  use  for  any  exclusive  purpose,  or  build  upon,  alter,  deface,  destroy, 
injure,  obstruct,  or  in  auy  other  niauner  impair  the  usefuluess  of,  any  sea  wall,  bulk- 
head, jetty,  dike,  levee,  wharf,  pier,  or  other  work  built  by  the  United  States,  in 
whole  or  in  part,  for  the  preservation  and  improvement  of  any  of  its  navigable 
waters,  or  to  prevent  floods,  or  as  boundary  marks.,  tide  gauges,  surveying  stations, 
buoys,  or  other  established  marks,  nor  remove  for  ballast  or  other  purposes  any  stone 
or  other  material  composing  such  works. 

"  Skctiox  10.  *  *  *  Any  person  or  persons  who  shall  violate  the  provisions  of 
this  act.  shall  be  deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall 
be  punished  by  a  fine  not  exceeding  $5,000  or  by  imprisonment  not  exceeding  one 
Tear,  or  by  both  such  punishments.  " 

Dan  C.  Kingman, 
Captain  of  Engineers  in  Charge, 

It  is  thought  that  when  the  people  are  aware  of  the  serious  penalty 
which  the  law  imposes  they  will  refrain  from  further  interference  with 
these  works- 


(4)  report  of  maj.  james  f.  gregory,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  Ohio^  July  21,  1897. 
General:  I  have  the  honor  to    submit  the  following  report  of 
information  obtained  during  the  fiscal  year  ending  June  30,  1887,  with 
lefcrence  to  occupancy  of  and  injury  to  public  works  in  my  charge  at 
the  close  of  the  fiscal  year  ending  June  30,  1897: 

great  KANAWHA   RIVER,  WEST  VIRGINIA. 

In  lowering  the  movable  dam  at  Lock  No.  7  on  the  night  of  ITovem- 
ber  28,  1896,  a  sudden  rise  in  Coal  Eiver,  which  latter  empties  into  the 
Great  Kanawha  about  \\  miles  above  No.  7,  brought  out  a  large 
quantity  of  heavy  drift.  The  lockmen,  misjudging  the  extent  of  the 
rise,  delayed  too  long  about  lowering  the  wickets  of  the  navigation 
pass  of  the  dam,  and  so  much  drift  accumulated  against  the  pass 
trestles  that  nine  of  them  could  not  be  put  down.    Some  of  the  drift 


Digitized  by  CjOOQIC 


3984      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

was  removed  and  the  trestles  put  part  way  down  by  December  1.  On 
December  3,  the  river  having  fallen  some,  the  fouled  trestles  were 
pulled  up,  with  five  others  near  the  lock,  to  clear  out  the  drift  and 
lower  the  trestles.  While  this  work  was  in  progress  the  towboat 
Winifrede  came  down  with  three  loaded  coal  barges.  The  towboat 
started  to  land  at  the  head  of  the  lock,  to  be  locked  through,  but  before 
her  lines  were  secured  the  strong  current  around  the  head  of  the  river 
wall  of  the  lock  and  through  the  pass  swung  the  steamer  out  from 
the  shore.  The  towboat  was  unable  to  hold  the  tow,  and  the  towboat 
and  tow  were  carried  down  against  the  standing  trestles.  Twelve  of 
the  trestles  were  bent  and  broken,  some  of  them  being  badly  wrecked; 
also,  twelve  bridge  aprons  were  bent  or  broken,  four  rails  were  injured, 
and  five  rails  were  lost  in  the  river.  One  of  the  coal  barges  was  sunk 
alongshore  below  the  dam,  out  of  the  way  of  navigation,  and  another 
barge  was  considerably  damaged  by  striking  the  trestles. 

The  owner  of  the  Winifrede^  one  of  the  most  careful  and  skillfnl  tof- 
boatinen  on  the  river,  was  at  the  wheel  at  the  time  of  the  accident. 
As  the  conditions  and  circumstances  were  almost  unprecedented  at 
the  time  of  the  accident,  it  appeared  that  no  one  was  to  blame  for  it,  aod 
no  action  against  the  owner  or  officers  of  the  towboat  was  recommended. 

With  the  exception  of  the  Kanawha  Lumber  and  Manufacturing 
Company,  operating  a  small  sawmill  about  1  mile  above  Lock  No.  7, 
the  mills  have,  so  far  as  known,  complied  with  the  law  in  regard  to 
disposition  of  refuse.  The  mill  of  the  Kanawha  Lumber  and  Manu- 
facturing Company  was  idle  a  considerable  part  of  the  past  year.  It 
has  started  up  again  recently,  and  part  of  the  sawdust  and  edgings 
has  been  thrown  over  the  bank.  A  fire  is  kept  going  to  burn  this 
stuff,  but  in  the  absence  of  a  furnace  or  other  suitable  inclosure  mow 
or  less  of  it  is  not  consumed,  and  is  left  where  it  would  be  carried  into 
the  river  by  high  water.  The  superintendent  of  the  company  was 
recently  notified  tliat  he  must  change  or  better  his  arrangement  for 
disposing  of  the  refuse. 

Very  respectfully,  your  obedient  servant, 

James  F.  Gregory, 

Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


(5)  REPORT  OP  OAPT.   GEO.  A.  ZINN,  CORPS  OP  ENGINEEBS. 
[For  letter  of  transmittal,  aet)  Appendix  H  H.] 
AHNAPEE  HARBOR,  WISCONSIN. 

Two  hundred  and  eighty  linear  feet  of  the  shore  end  of  the  south  pier 
is  occupied  by  Mr.  Edward  Decker.  He  has  built  a  warehouse  jnstiu 
the  rear  of  a  portion  of  it  and  receives  and  ships  goods  over  the  pier, 
and  claims  the  land  upon  which  the  pier  is  built. 

KENOSHA  HARBOR,  WISCONSIN. 

Some  400  feet  of  the  shore  end  of  the  south  pier  is  now  used  and  has 
been  occupied  by  Mr.  George  S.  Baldwin  as  a  coal  and  lumber  dock  since 
1883. 
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The  records  are  not  clear  as  to  the  ownership  of  this  portion  of  the 
pier,  or  whether  it  was  originally  built  by  the  United  States,  by  the 
city  of  Kenosha,  or  by  private  parties. 

A  portion  of  it  is  in  bad  condition.  The  best  int>erests  of  the  harbor 
require  that  it  should  be  put  in  good  order.  It  should  therefore  be 
rebuilt  by  occupant  or  vacated  and  rebuilt  by  the  United  States. 


(6)  report  of  lieut.  col.  g.  j.  lydeoker,  corps  of  enaineers. 

United  States  Engineer  Office, 

Detroit,  Mich,,  September  4, 1897. 
Obnebal:  Pursuant  to  requirements  contained  in  General  Order 
No.  9,  Headquarters  Corps  of  Engineers,  U.  S.  A.,  Washington,  D.  C, 
June  26, 1888, 1  have  the  honor  to  report  that  •  *  *  on  August  23, 
1896,  steamer  Avon  struck  S'ort  Brady  Pier,  Sault  Ste.  Marie,  Mich., 
doing  damage  to  the  amount  of  $142.08,  which  sum  was  recovered  and 
deposited  by  John  Power,  United  States  district  attorney,  and  credited 
to  the  ai>propriation  for  <' operating  and  care  of  canals  and  other  works 
of  navigation,  indefinite,"  allotment  ^'  St.  Marys  Falls  Oanal." 
Very  respectfully,  your  obedient  servant, 

G.  J.  Lydboker, 
Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


(7)  report  op  maj.  w.  8.  stanton,  corps  of  engineers. 

United  States  Engineer  Office, 

Oswego,  N.  F.,  July  21, 1897. 

GsNERAii:  In  compliance  with  General  Orders,  Headquarters  Corps 
of  Engineers,  Ko.  6  of  1887  and  9  of  1888, 1  have  the  honor  to  report 
that  the  Northern  Central  Eailroad  Company  has  built  a  house  upon  that 
part  of  the  west  pier  at  the  entrance  to  Great  Sodus  Bay,  New  York, 
which  has  been  so  covered  by  the  accretion  of  sand  that  the  upper 
timbers  of  the  pier  are  just  visible  at  the  surface.  The  house  is  used 
as  a  dwelling  or  club  house  in  summer.  In  December,  1895, 1  requested 
the  company  to  remove  it,  but  after  a  correspondence  extending  to 
April,  1896,  the  company  failed  to  manifest  any  disposition  to  comply 
with  the  request,  and  on  June  10, 1896,  I  presented  the  subject  to  the 
United  States  district  attorney,  Hon.  W.  A.  Poucher,  Oswego,  N.  Y. 

Accretion  of  sand,  to  the  extent  of  about  40  acres,  has  occurred  along 
the  west  pier  and  in  the  angle  between  it  and  the  shore,  and  fences 
built  upon  this  accretion  by  the  railroad  company  or  others  claiming 
the  land  interfere  with  the  free  passage  of  wagons  along  the  pier  to  the 
lake  to  haul  sand  for  building  purposes,  and  this  house  prevents  the 
ase  of  the  pier  as  a  road  for  that  purpose.  If  teams  could  get  free 
access  on  the  buried  pier  to  the  beach  a  very  considerable  quantity  of 
laud  would  be  hauled  away  for  building  which  now  drifts  over  the  pier 
into  the  channel,  from  which  it  has  to  be  dredged. 

As  fences  have  been  built  up  to  the  pier  upon  the  land  formed  by 
accretion,  and  as  this  house  occupies  the  full  width  of  the  pier,  the 
BNG  97 250 
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officers  and  employees  of  tbe  United  States,  including  the  ligbt-bouae 
Keeper,  can  pass  on  tlie  land  along  the  pier  or  on  the  latter  only  by 
sutterance  of  those  who  liave  taken  possession  of  the  pier  buiK  by  the 
( Jnited  States  at  a  cost  of  many  tbousand  dollars,  and  of  the  land  which 
it  has  formed. 

•  •  #  #  •  •  • 

During  the  year  the  steamer  0.  Wall  and  the  schooner  Auguiia  col- 
lided, the  former  against  the  light-house  pier  extension  and  the  latter 
against  the  westerly  shore  return  of  the  outer  brefl^k water  9t  Osw^ 
N.  Y.,  but  as  it  was  not  certain  who,  if  any  one,  was  to  blame  for  fiie 
collisions,  no  steps  were  taken  to  collect  the  cost  of  repairs,  which  wis 
small  in  both  cases. 

There  is  no  other  occupancy  of  piers  ijx  this  district,  and  oo  othff 
injury  bas  occurred  to  them  by  collisions  during  the  flsoftl  year  endinf 
June  30, 1897. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major y  Corps  o/JSngineen* 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  UngineerSj  U.  8.  A* 
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REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  THE  POTOMAC  RIVER  AT 

WASHINGTON,  D.  C. 


report  of  lieut,  col,  cha8,  j,  allen,  corps  of  engineers, 
officer  in  charge,  for  the  fiscal  year  ending  june  so,  1s97, 

United  States  Engineer  Oppiob, 

Washington^  D.  (7.,  Jul^  19^  1897.^ 
Oenerajl:  I  have  the  honor  to  forward  herewith  my  annnal  report 
for  the  year  ending  Jane  30, 1897,  for  repairs  to  the  Aquedact  Bridge, 
*    *    *. 

Very  respectfully,  your  obedient  servant, 

OHAS.  J.  AXLEN, 

Lieut.  Ool.y  Corj^s  qf  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


REPAIR  OF  THE  AQUEDUCT  BRIDGE  ACROSS  THE  POTOMAjC  RIVER  AT 

WASHINGTON,  D.  C. 

SEETCH  OF  THE  WORK. 

In  compliance  with  a  resolution  of  the  United  States  Senate  of  Janu- 
ary 21, 1893,  an  examination  of  the  piers  of  the  Aqueduct  Bridge  was 
made  May  2  to  20, 1893,  with  the  aid  of  a  diver. 

On  Jane  21, 1893,  a  report  in  detail  was  made  of  the  examination, 
and  on  July  17, 1893,  an  estimate  of  the  cost  of  the  repairs,  amounting 
to  $51,070,  was  submitted.  It  was  proposed  to  repair  Pier  Ko.  4  by 
means  of  a  cofferdam,  within  which  the  defective  masonry  was  to  be 
rebuilt,  and  to  repair  the  remaining  piers  with  Portland  cement  con- 
crete in  bags  put  in  place  by  a  diver.  (Report  of  the  Ohief  of  Engi- 
neers for  1895,  pp.  4085-4091.) 

WORK  DONE. 

On  August  7, 1894,  an  appropriation  of  $51,070  was  made  in  the  Dis- 
trict of  Columbia  appropriation  act  for  the  fiscal  year  ending  June  30, 
1895,  for  the  repair  of  the  bridge,  as  follows: 

For  tbe  repair  of  the  Aqneduct  Bridge,  fifty-one  thousand  and  seventy  doUars,  said 
Bnm  to  be  expended  by,  and  the  work  to  be  done  under,  the  direction  of  the  Chief  of 
Engineers  ofthe  Army,  by  contract  or  otherwise,  and  by  the  purchase  of  material  in 
open  market;  in  order  to  prevent  delay  in  the  prosecution  of  the  work. 
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On  September  29, 1894,  a  contract  was  entered  into  with  the  ShaOer 
&  Scbniglau  Company,  of  Chicago,  111.,  for  the  repair  of  Piers  Noa.  2, 
3,  6,  6,  7,  and  8  by  Portland  cement  concrete  in  bags  put  in  place  by  a 
diver,  and  for  the  repair  of  Pier  No.  4  by  means  of  a  cofferdam  within 
which  new  masonry  was  to  be  laid  in  the  eroded  cavity,  the  bridge  spans 
resting  on  Pier  No.  4  to  be  supported  on  false  work  during  the  repairs 
to  provide  against  any  possible  further  failure  of  the  pier  when  the  water 
was  pumped  out  of  the  cofferdam  and  the  effective  weight  of  the  over- 
hanging masonry  of  the  upstream  end  thereby  increased. 

After  the  coflFerdam  had  been  pumped  out  and  debris  disposed  of, the 
overhanging  masonry  of  the  ice  breaker  was  removed  in  order  tbat  the 
reconstruction  of  this  part  of  the  pier  might  be  safely  prosecuted.  This 
masonry,  which  was  just  above  the  eroded  cavity,  was  found  to  be  wd 
laid  in  lime  mortar  and  was  removed  with  some  difficulty.  The  removil 
of  the  debris  below  the  eroded  cavity  was  next  undertaken,  the  excava- 
tion being  carried  down  to  solid  rock  and  as  far  downstream  as  tbefirsl 
line  of  cross  braces  of  the  original  cofferdam  of  1838,  which  timbers,  21 
in  number,  had  been  left  in  place  and  built  into  the  masonry  of  the  pier. 
As  this  work  went  on,  it  was  found  that  the  old  masonry  had  not  bees 
started  from  solid  rock,  and  part  of  it  was  of  poor  quality. 

'The  Acting  Secretary  of  War  and  the  Chief  of  Engineers  made  an 
inspection  of  the  work  on  June  24, 1896,  and  in  view  of  the  poor  qnalitj 
of  the  masonry  at  the  base  of  the  pier  it  was  decided  that  after  the  com- 
pletion of  the  present  contract  (for  the  upstream  end  of  the  pier)  it  would 
be  necessary  in  the  near  future  to  remove  the  defective  masonry  in  the 
remainder  of  the  pier  and  replace  it  by  masonry  of  proper  q  uality  founded 
on  the  solid  rock.  The  existing  appropriation  was  insufficient  for  this 
purpose,  and  it  was  therefore  necessary  to  ask  a  further  appropriation 
from  Congress.  The  cofferdam  would  be  needed  for  the  proposed  work, 
and  the  contract  was  therefore  modified  June  27, 1895,  so  as  to  provide 
for  the  purchase  of  the  cofferdam  from  the  contractors  for  the  sum  of 
$3,000  in  lieu  of  its  removal  by  them,  for  which  last  they  were  to  be  paid 
$1,500  and  were  to  have  the  timber. 

The  work  of  repairs  under  the  appropriation  of  August  7, 1894,  was 
completed  in  August,  1895.  The  total  expenditure,  including  contract 
work,  hired  labor,  purchase  of  materials  and  cofferdam,  superintend- 
ence, inspection,  etc.,  was  $46,379.70,  leaving  a  balanoe  of  $4,690.^ 
which  reverted  to  the  United  States  Treasury. 

Full  reports  of  the  work  of  repairs  to  the  bridge  piers  will  be  foand 
in  Appendix  A  A  A  to  the  annual  reports  of  the  Chief  of  Engineeii 
for  1895  and  1896. 

A  complete  report  and  estimate  of  the  cost  of  reconstruction  of  pier 
No.  4  will  be  found  in  the  report  dated  November  30, 1895,  of  the  officer 
then  in  charge,  and  published  as  Document  No.  158,  House  of  Kepre- 
sentatives,  Fifty-fourth  Congress,  first  session.  The  estimated  cost  of 
reconstruction  of  the  pier  was  $65,000,  which  sum  was  appropriated  a8 
follows,  by  the  act  of  Congress  of  June  8,  1896: 

Kepairs  to  Aqueduct  Bridge :  For  reconstruction  of  pier  numbered  four  of  th> 
Aqueduct  Bridge  across  the  Potomac  River  at  Georgetown,  District  of  Colnmbiai  f» 
be  available  until  expended,  sixty-five  thousand  dollars. 

A  contract  for  the  work  of  reconstruction  of  the  pier  was  made  Maf 
17, 1897,  with  the  Houston  Construction  Comi)any,  of  Philadelphia,  Pa^ 
The  contract  was  approved  May  28,  1897.  The  work  to  be  completed 
November  1,  1897.    Amount  of  contract,  $30,000. 

The  contractors  commenced  work  on  the  28th  of  May,  and  by  the 
close  of  the  fiscal  year  had  most  of  their  plant  in  position  on  the  co£fer- 

Digitized  by  LjOOQIC 


APPENDIX   Z  Z — ^AQUEDUCT   BRIDGE. 


3989 


dam;  had  made  some  progress  in  quarrying  stone  at  their  quarry, 
which  is  on  the  east  bank  of  the  Potomac,  and  about  3  miles  above 
Georgetown;  and  had  done  some  work  toward  putting  in  repair  the 
false  work  for  supporting  the  spans  adjoining  pier  4,  and  also  the 
cofferdam. 

Other  work  during  the  fiscal  year  ended  June  30,  1897,  consisted  in 
some  slight  necessary  repairs  by  hired  labor  to  the  cofferdam. 

Amount  expended  during  fiscal  year  ended  June  30, 1897,  $1,446.43. 

Money  statement, 

Amonnt  appropriated  by  act  of  JnneS,  1896 $65,000.00 

Jane  30,  1^,  amount  expended  daring  fiscal  year 1,446.43 

July  1,  1S97,  balance  unexpended 63,553.57 

July  1, 1897,  outBtanding  liabilities $436.00 

July  1, 1897,  amount  covered  by  uncompleted  contracts 30, 000. 00 

L 30,436.00 

Julyl,  1897,  balance  available 33,117.57 


Ab9traoi  of  proposals  far  reconstruction  of  pier  No.  4  of  the  Aqueduct  Bridge^  District  of 
CoWmhia^  openod  hy  Lieut,  Col,  Chas.  J.  Allen,  Corps  of  Engineers]  March  22y  1897, 


ICatOTiAl. 


He|)air  and  mafntenance, 
uilae  work  and  cofTt?  rdam . . 

Pampine  ont  cofferdam 

Removal  of  false  work  and 
cofferdam 

Removal  of  old  masonry  . . . . 

E  xcayation,  etc 

Concrete 

Ashlar  maaonry 

Header  masonry 

Rubble  masonry 

Removing  and  resetting  cop- 
ing  

Bepilr  of  iron  trusses 


Total , 

Time  of  commencement. 
Time  of  oompletion 


Esti- 
mated 
quan- 
tity. 


Albert  Weber,  Balti- 
more, Md. 


Price.      Amount. 


Ou.yds.\ 


.$2,800.00 
•  I      675.00 


1,470 

800 

210 

460 

45 

6ao 

21 


6,000.00 
1.50 
2.00 
6.55 
18.00 
10.00 
6.00 

20.00 
675.00 


$3, 800. 00 
675. 00 

C,  000.  OO 
2.205.00 

600.00 
1. 375. 50 
8, 280. 00 

450.00 
3,720.00 

420.00 
676.00 


$1,600.00 
2, 500. 00 

7,500.00 
4.00 
4.00 
12.00 
16.00 
16.00 
7.00 

8.00 
860.00 


27,100.60 

Apr.16,1897 

Mar.  16, 1898 


Clark  &  Co.,  New 
York,  N.  Y. 


Price.      Amount 


$1, 600. 00 
2.600.00 

7, 600. 00 
6.880.00 
1, 200. 00 
2, 520. 00 
7, 360. 00 
720.00 
4,840.00 

168.00 
860.00 


34,138.00 

June  1,1897 

Jan.1,1898 


Houston  Construo- 
tion  Co.,  Phila- 
delphia, Pa. 


Price.      Amount. 


$5, 850. 00 
5,125.00 

3,000.00 
2.00 
2.00 
8.00 
18.00 
18.00 
10.00 

10.00 
200.00 


15,850.00 
5,125.00 

8,000.00 
2,040.00 

600.00 
1,680.00 
8,280.00 

810.00 
6.200.00 

210.00 
200.00 


84,806.00 
Apr.  16, 1897. 
Sept.  1. 1897. 


ICaierlal. 


Esti- 
mated 
quan- 
tity. 


R.  H.  Hood.  Wash- 
ington, D.  C. 


Jntte  &  Foley  Co., 
Pitteburg,  Pa. 


Price.      Amount. 


Price, 


Amonnt 


J.  J.  Shipman, 
Washington,  D.  G. 


Price. 


Amount 


Bepalr  md  maintenance, 
ialae  work  and  cofferdam. . 

Pmnpine  ont  cofferdam 

Renmu  of  false  work  and 
eoffordam 

RemovsJ  of  old  masonry 

Excavation,  eto 

Concrete 

Ashlar  masonry 

Header  masonry 

Rubble  masonry 

Removing  and  resetting  cop« 
lug 

Repair  of  ir<im  trasses 


Total 

Ttme  of  eommencement. 
Time  of  oompletion 


Ou.yds. 


1,470 
800 
210 
460 
46 


t2,100.00 
3,200.00 

1,600.00 
6.00 
3.00 
14.00 
37.00 
40.00 
12.00 

16.00 
224.00 


$2,100.00 
8, 200. 00 

1,600.00 
7, 350. 00 
900.00 
2,940.00 
17.020.00 
1,800.00 
7,440.00 

816.00 
224.00 


$10,000.00 
3,000.00 

8.000.00 
1.60 
8.00 
12.00 
21.60 
21.50 
21.50 

21.60 
600.00 


$10,000.00  $1,000.00 
3,000.00  :  2,500.00 


3, 000. 00  ! 
2,205.00 

900.00  I 
2, 520. 00 
9,890.00  ' 

967.60  , 

13,330.00  ' 

I 

461.50 

500.00 


44,780.00 

May  1,1897 

Nov.30,1897 


46,764.00 

Apr.  10, 1887 

Oct  1,1897 


1, 000. 00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 

28.00 
200.00 


$1,000.00 
2,500.00 

1.000.00 
20.580.00 
4,200.00 
2,940.00 
6, 440. 00 
630.00 
8.680.00 

688.00 
200.00 


48,768.00 
Apr.  1, 1897. 
Nov.  1,1897. 


All  the  above  proposals  were  rejected  and  the  work  was  readvertised  nnder  date  of 
April  10, 1897. 
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r  o/Bniineera,  AprilSO,  Vt87, 


Abstract  of  propotaU  for  reeanotmotion  of  Fi&r  Ko,  4  of  the  AqueAuet  BridgOf  DUMa^ 
Columiia,  opened  o^  lAout.  CoU  Cktu.  J,  AU^m,  Corps  i; '  " 


ICftterlal. 


Bstl- 
mated 
quan- 
tity. 


Houston  Constraotion 
Co.,  PhiladelpbU,  Pa. 


PrkM. 


Amount. 


Albert  Weber,  B 
.Mi 


Prke. 


Bepair  and  maintenance,  false  work  and 

cofferdam 

Pumpi ng  out  cofferdam 

Bemovalof  fUse  work  and  cofferdam 

Kemoval  of  old  masonry 

Sxcavation,  etc 

Concrete 

Ashlar  masonry 

Header  masonTj 

Rubble  masonry 

BemoTlng  and  resetting  coping 

Repair  or  iron  trusses 

Total 

Time  of  oommencement 

Time  of  completion 


Ou..ydM. 


1,470 
300 

aio 

400 
45 

020 
21 


$6,600.00 
6,000.00 

8,ooo.oa 

1.60 
2.00 
7.76 
16.00 
28.00 
8.00 
10.00 
200.00 


16,600.00 

6.000.00 

3,000.00 

2,206.00 

600.00 

1«  827.60 

8,000.00 

1,036.00 

8,720.00 

210.00 

200.00 


$1,800.00 

1,875.00 

8,000.00 

4.00 

3.00 

12.00 

18.00 

10.00 

8.00 

9.60 

ft76.00 


$1,800.N 
1,675.M 
<,O00.N 
6.8».<il 

•O0l« 
2i51ll.« 
8.2n.i 

450.  • 

um 


May  80, 1887., 
Nov.  1,1887. 


20,897.60 


May  20, 1887. 
Feb.  21, 1888. 


SI^WlN 


Esti- 
mated 
quan- 
tity. 


Hewlett  St  Bums. 
Washington,  D.  C. 


Price. 


Jutte  it  Foley  Oa., 
Pittsburg.  Pa. 


Price.      AjBoont. 


B.H. 

Hood. 
WssUai- 
tsB,&a 


Bepair  and  maintenance,  frise  work  and 

cofferdam 

Pumpinff  out  cofferdam 

Remoraiof  false  work  and  cofferdam 

RemoTal  of  old  masonry 

Excavation,  etc 

Concrete 

Ashlar  masonry 

Header  masonry 

Rubble  masonry 

Removing  and  resetting  coping 

Repair  of  iron  trusses 

Total 

Time  of  commencement 

Time  of  completion 


(hi.}fd». 


1,470 
800 
210 
480 

45 
820 

21 


$1,860.08 

1,060.00 

1,800.00 

6.84 

8.00 

9.00 

22.89 

20.00 

17.40 

8.16 

60.00 


$1,860.00 
1,960.00 
1, 800. 00 
8,781.80 
2,400.00 
1,890.00 
10,629.40 
900.00 
10,788.00 
88.16 
60.00 


$2,000.00 

3,000.00 

8,000.00 

5.44 

8.00 

12.00 

2L50 

21.50 

21.50 

21.50 

500.00 


$2,000.88 
8,000.00 
8.000.00 
7,898L80 

900.00 
2,520.00 
9,880.00 

987.60 
13, 880. 00 

461.50 

608.00 


40,756.35 

Award  of  contract. 
150  working  days . . 


I44,6&6w80  $S1.000.« 
June  1,1897. 
Nov.  1,1897. 


Note.— The  bid  of  R.  H.  Hood  was  not  made  in  aooordanoe  with  printed  fern. 

The  contract  was  awarded  to  the  Honston  Constraotion  Company,  the  lowest  bid- 
der. Date  of  contract.  May  17;  approved  May  28, 1897.  Date  of  comme&oement,os 
or  before  May  80;  date  of  completion  November  1^  1897. 
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WASHINGTON  AQUEDUCT   AND   INCREASING   THE   WATER   SUPPLY   OF 
WASHINGTON,  DISTRICT  OF  COLUMBIA. 


REPORT  OF  CAFT.  D.  D.  OAILLARD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897. 

1.  Waahiugton  Aqnedaot.  I  2.  Increasingthe  water  supply  of  Wash- 

ington, D.  C. 


Office  op  the  Washington  Aqueduct, 

Washington^  D.  C,  July  17,1897. 
Oenebajl:  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  Washington  Aqueduct  and  increasing  the  water  supply  of  Wash- 
ington, D.  C,  for  the  fiscal  year  ending  June  30, 1897,    *    •    ♦    . 
Very  respectfully,  your  obedient  servant, 

D.  D.  Gaillard, 
Captainy  Corps  of  Emjineers. 
Brig.  Gen.  John  M,  Wilson, 

Chief  of  Engineers^  V.  8.  A. 


A  AAi. 

WASHINGTON  AQUEDUCT. 

Appropriations  for  the  Washington  Aqueduct  are  applied  to  the 
improvement,  maintenance,  and  repair  of  all  of  those  parts  of  the  water 
supply  that  have  been  placed  under  the  supervision  of  the  Chief  of 
Engineers,  except  the  new  reservoir  near  Howard  University  and  the 
tunnel  connecting  it  with  the  distributing  reservoir.  These  are  the 
masonry  dam  across  the  Potomac  at  Great  Falls,  the  works  there  for 
regulating  the  supply  to  the  conduit,  the  conduit  from  Great  Falls  to 
the  distributing  reservoir,  the  three  reservoirs  for  supplying  the  city, 
the  mains  for  delivering  water  from  the  reservoirs  into  the  city's  dis- 
tributing system,  and  the  two  bridges  for  carrying  the  mains  across 
Boek  Creek. 

The  water  supply  is  taken  fh>m  the  Potomac  Eiver  at  Great  Falls, 
about  14  miles  above  the  city. 

At  this  point  a  masonry  dam  extends  across  the  river  from  the  Mary- 
htod  to  the  Virginia  shore.    Its  total  length  is  2,877  feet,  and  the  width 
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of  its  crest  in  the  Virginia  channel  and  across  Conns  Island  is  8  feet 
3  inches  and  in  the  Maryland  channel  7  feet  9  inches.  In  1895-96  tbe 
(Test  of  the  dam  was  raised  from  a  reference  of  148  feet  above  mean 
tide  at  the  Washington  l^avy-Yard  to  150.5  feet  above  the  same  datam 
plane. 

Tbe  top  of  the  mouth  of  the  feeder  of  the  conduit  at  Great  Falls  is 
at  a  reference  of  149  feet  and  the  bottom  at  a  reference  of  139.5  feet 

The  water  passes  from  the  feeder  through  the  gatehouse  and  into  the 
conduit,  which  at  this  point  has  a  reference  of  152  feet  at  the  interior 
surface  of  the  crown  of  the  arch. 

The  slope  of  the  conduit  is  uniform  between  the  gatehouse  at  Great 
Falls  and  the  distributing  reservoir  and  is  9  inches  in  5,000  feet. 

The  conduit  is  circular  in  cross  section,  and  for  the  greater  part  of  its 
entire  length  is  9  feet  in  diameter  and  composed  either  of  rubble 
masonry  plastered  or  of  3  rings  of  brick,  but  where  the  soil  in  which  ik 
was  built  was  considered  particularly  good  the  inner  ring  of  brick  waa 
omitted  and  the  diameter  is  9  feet  9  inches.  Where  the  conduit  passes 
as  an  unlined  tunnel  through  rock  the  excavation  was  sufficient  to  con- 
tain an  inscribed  circle  11  feet  in  diameter. 

The  lengths  of  the  conduit  and  its  connections  are  as  follows: 

Length  of  feeder  at  Great  Falls,  256  feet. 

Area  of  cross  section  at  mouth,  157.45  square  feet. 

Length  of  conduit  between  gatehouse  at  Great  Falls  and  north  con- 
nection of  Dalecarlia  Keservoir,  47,896.5  feet;  least  diameter,  9  feet. 

Length  of  by-conduit  around  Dalecarlia  Reservoir,  2,730.5  feet;  diam- 
eter for  625  feet,  8  feet;  for  rest  of  distance,  9  feet. 

Length  of  conduit  between  south  connection  of  the  Dalecarlia  Reser- 
voir and  north  connection  of  the  distributing  reservoir,  10,149.87  feet; 
diameter  of  conduit,  9  feet. 

Length  of  by-conduit  around  the  distributing  reservoir,  2,274.35  feet; 
diameter,  7  feet. 

At  the  distributing  reservoir  the  water  passes  into  4  cast-iron  mains 
48  inches,  36  inches,  30  inches,  and  12  inches  in  diameter,  respectively. 

The  DalecarUa  Reservoir  has  a  storage  capacity  of  about  150,000,000 
gallons,  is  practically  without  paved  slope  wall,  is  perfectly  protected 
against  pollution  from  the  drainage  of  the  surrounding  country,  and  is 
provided  with  a  spillway,  the  reference  of  the  bottom  of  which  is  146.5 
feet.  The  reference  of  the  interior  surface  of  the  crown  of  the  arch  of 
the  conduit  at  the  north  connection  of  this  reservoir  is  143,77  feet  and 
at  the  Houth  connection  143.39  feet.  The  distance  between  these  points, 
measured  along  the  line  of  flow  of  the  water  across  the  reservoir,  is 
about  3,550  feet. 

The  distributing  reservoir  has  a  storage  capacity  of  about  15O,85O,(Jl)0 
gallons  and  is  divided  by  a  puddled  and  paved  wall,  through  which 
is  a  passageway  which  can  be  closed  with  stop  planks,  into  two  aec- 
tions,  containing  97,600,000  and  53,250,000  gallons,  respectively. 

The  interior  surface  of  the  crown  of  the  arch  of  the  conduit  at  the 
north  connection  of  this  reservoir  has  a  reference  of  141.87  feet 

The  Georgetown  high-service  reservoir  is  circular  in  plan  and  has 
an  available  capacity  of  about  1,500,000  gallons.  The  reference  of  its 
water  surface  when  the  reservoir  is  full  is  220.5  feet.  Although  this 
reservoir  is  under  the  charge  of  this  office,  the  duty  of  keeping  it  filled 
by  pumping  devolves  upon  the  water  department  of  the  District  of 
Columbia. 

In  addition  to  the  three  reservoirs  already  mentioned,  which  form  a 
part  of  the  aqueduct  system,  there  is  another  reservoir^  built  and  con- 
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trolled  by  the  Gommissioners  of  the  District  of  Columbia,  called  the 
Fort  Beuo  reservoir,  with  a  capacity  of  about  4,600,000  gallons,  the 
reference  of  its  water  surface  when  the  reservoir  is  full  being  about 
420  feet. 

This  reservoir,  like  the  high-service  reservoir  in  Georgetown,  is  sup- 
plied with  water  taken  from  the  supply  mains  by  the  TJ  street  pump. 

The  Dalecarlia  and  distributing  reservoirs  8up])ly  this  station  and 
that  part  of  the  District  which  lies  below  100  feet  above  datum.  The 
areas  lying  between  the  levels  of  100  and  210  feet  above  datum  are  sup- 
plied by  primping  from  the  U  street  station  directly  into  the  distribu- 
ting mains,  the  Georgetown  high-service  reservoir  being  held  as  a  reserve 
supply.  The  areas  having  a  greater  elevation  than  210  feet  above 
datum  are  supplied  from  the  Fort  Beuo  reservoir. 

It  will  be  observed,  therefore,  that  the  total  present  storage  capacity 
of  all  reservoirs  is  a  little  less  than  307,000,000  gallons,  or  about  seven 
days'  normal  supply. 

Until  the  average  daily  consumption  of  water  becomes  considerably 
greater  than  at  present,  the  reference  of  the  surface  of  the  water  at  the 
lowest  stage  of  the  Potomac  will  be  about  151  feet  at  the  mouth  of 
the  feeder  at  Great  Falls,  about  146.75  feet  at  the  Dalecarlia  reservoir, 
and  146  feet  at  the  distributing  reservoir. 

From  August  17  to  November  16,  1896,  Maj.  Oharles  J.  Allen,  Gorps 
of  Engineers,  was  in  temporary  charge  of  the  Washington  Aqueduct 
and  its  accessory  structures  during  my  absence  on  duty  in  Alaska. 

The  following  statement  shows  the  operations  upon  the  acjueduct 
and  its  accessory  works  during  the  fiscal  year  and  their  condition  at 
its  close: 

aATEHOXJSES,  WATCHMEN'S  QUAETBBS,  AND  OTHER  BUILDINaS. 

The  watchman's  house  at  the  Dalecarlia  Reservoir  was  furnished  with 
a  new  roof  and  a  complete  set  of  new  window  shutters.  The  laborer's 
house  at  the  same  reservoir  was  extensively  repaired  throughout.  The 
engine  house  on  the  Virginia  shore  at  Great  Falls  was  provided  with  a 
new  felt  roof. 

The  four  gatehouses  at  the  Dalecarlia  and  distributing  reservoirs, 
and  the  house  over  the  entrance  to  the  valve  chamber  at  the  latter, 
which  had  become  much  discolored  and  weather-stained,  were  covered 
with  a  wash  of  Portland  cement,  which  greatly  improved  their  appear- 
ance. All  other  buildings  were  repainted  or  whitewashed,  and  such 
minor  repairs  as  were  necessary  for  their  proper  preservation  were  made. 

THE  BESEBVOmS. 

The  improvement  of  the  Dalecarlia  Reservoir  was  completed  under 
the  supervision  of  Gol.  George  U.  Elliot,  United  States  Gorps  of  Engi- 
neers, retired,  on  November  15, 1895,  with  the  exception  of  the  acquire- 
ment by  condemnation  of  a  small  piece  of  land,  four  hundred  and  eight 
one-thousandths  of  an  acre,  the  property  of  John  P.  Hickey,  proceedings 
for  the  acquirement  of  which  were  in  progress  at  the  close  of  the  last 
fiscal  year.  These  proceedings  were  completed  early  in  the  present  fiscal 
year  and  the  award  was  paid  to  Mr.  Hickey  on  September  5, 1896. 

The  works  were  designed  to  divert  from  the  reservoir  the  drainage 
from  a  watershed  of  about  3,825  acres,  which  drainage  had  so  polluted 
its  waters  as  to  cause  the  reservoir  to  be  thrown  out  of  service  in  the 
spring  of  1888. 
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This  drainage  t<>rmerly  entered  the  reserroir  by  three  streams,  Little 
Falls  Branch,  Mill  Greek,  and  East  Greek,  with  draanage  areas  of  about 
2,700,  900,  and  225  acres,  respeetively. 

The  plan  of  improvement  adopted  consisted  in  constmcting  daaiB 
across  these  streams  jnst  above  their  months,  and  carrying  the  wat«n 
of  East  Greek  by  an  open  intercepting  channel  around  the  margin  of  the 
leservoir  into  Mill  Greek  above  its  dam,  from  which  point  by  a  similar 
and  proportionally  longer  channel  aronnd  the  reservoir  and  a  short 
tunnel  through  a  hill  the  drainage  of  the  two  streams  and  the  stopei 
adjacent  to  the  open  channels  were  carried  into  Little  Falls  Brancli 
above  its  dam. 

The  drainage  of  the  entire  watershed,  thus  collected,  was  carried  into 
a  shaft  51  feet  deep,  excavated  in  the  bed  of  the  latter  stream.  Fron 
the  bottom  of  this  shaft  a  tunnel  1,000  feet  long  and  7  feet  in  diameter 
carries  the  water  under  Dalecarlia  Hill  to  its  former  course  leading  into 
the  Potomac  Eiver. 

These  works  are  in  excellent  condition,  are  very  sightly  in  I4)p6ai- 
ance,  and  effect  perfectly  the  object  for  which  they  were  designed. 

A  large  number  of  trees  blown  down  in  the  storm  of  September  2i 
1896,  near  the  northwest  shore  of  this  reservoir  were  cut  up  ana 
removed,  and  the  underbrush,  leaves,  and  straw  around  the  borders  rf 
the  reservoir  have  been  burned  or  carted  away.  Some  of  the  more  irreg- 
Itlar  banks  of  this  reservoir  were  graded  and  the  excess  of  materiaJs 
used  in  fllling  the  few  shallow',  marshy  portions  of  the  reservoir. 

The  unsightly  spillway  was  extensively  repaired  and  its  appearance 
much  improved  thereby.  A  gauging  weir  for  eomputiitg  the  overflov 
of  the  spillway  was  constructed  in  the  channel  beneath  the  wooda 
bridge.  A  boathouse  in  course  of  construction  near  the  south  couneo- 
tion  of  the  reservoir  will  afford  much  needed  protection  for  the  boat 
used  in  operating  the  works  at  this  reservoir. 

An  iron  hand  rail  was  placed  around  the  shaft  at  the  Daleearlia 
Beservoir  as  a  measure  of  precaution  against  accidents. 

About  800  feet  of  the  wooden  fence  around  the  distributing  reserroir 
damage  by  the  storm  of  September  29,  1896,  was  repaired,  and  i 
number  of  ornamental  plants  and  grasses  were  set  out  around  thi 
borders  of  the  reservoir. 

During  the  past  three  months  the  fences  around  both  reservoirs  hati 
been  extensively  repaired  and  all  of  them  have  been  whitewashed. 

All  eracks  in  the  bottom  and  along  the  sides  of  the  high-servio 
reservoir  in  Georgetown  were  plastered  up,  and  the  interior  snr&ce  wtf 
carefully  eovered  with  several  washes  of  Portland  cement  to  preveM 
exfiltration.  The  exterior  was  much  improved  in  appearance  by  two 
washes  of  Portland  cement  over  all  masonry  and  two  coats  of  paint  on 
all  ironwork  of  the  reservoir  and  on  the  iron  fence  surrounding  it 

Ihiring  the  past  year,  not  including  the  few  occasions  when  the  water 
was  lowered  by  the  supply  being  shut  off  for  the  purpose  of  repairs  (tf 
of  removing  deposits  from  the  conduit,  the  extreme  fluctuations  of  the 
level  of  the  water  in  the  distributing  reservoir  had  a  range  of  but  1 
foot  as  against  1.80  feet  for  the  preceding  year  and  4.1  feet  in  1894r9d, 
the  corresponding  heigh te  being  as  follows: 


Tear. 


Lowest. 


Date. 


Highest. 


Data. 


1895-4M 
1806-97 


Tut. 
141. 4S 
144.15 
145.08 


February,  1804. . 

July,  1896 

January  30, 1897  . 


Ftet. 
145.66 
145.  »5 
146.08 


Hanrh,  1095 

Apriland  May,  1896.. 
Kovemb6t29,l»6... 


Ait 

il 

l.« 
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It  will  be  observed  that  the  lowest  stage  of  this  reservoir  daring  the 
fictoal  year  was  0.93  foot  higher  than  the  lowest  stage  daring  the  pre- 
ceding fiscal  year  and  3.63  feet  higher  than  daring  the  year  before  that. 
With  the  exception  of  the  iiatensely  cold  petiod  from  Janaary  27  to 
Pebniary  3, 1897,  the  water  level  in  the  reservoir  at  no  time  fell  below 
145.6  feet  above  datam. 

Thisr  marked  impnovetttent  in  the  normal  level  of  the  reservoir  arises 
from  three  causes :  First,  raising  the  dam  at  Great  Falls  ,*  second,  remov- 
ing deposits  from  the  condait,  and  third,  patting  the  Dalecarlia  reser- 
voir into  service.  From  the  spring  of  1888  antil  July  27,  1896,  this 
reservoir  was  oat  of  service,  and  a  sadden  demand  urpon  the  compiura* 
tively  small  supply  stored  in  the  distributing  resei:voir  affected  its 
level  much  more  than  at  present,  when  it  is  connected  with  the  Dale- 
carlia Beservoir.  In  addition,  when  the  latter  res^voir  was  out  of 
service  the  water  was  carried  around  it  by  means  of  a  by-conduit, 
which  for  625  feet  of  its  length  has  a  diameter  of  but  8  feet,  and  serves 
to  throttle  the  flow  materially.  Since  this  reservoir  has  been  put  in 
service  no  throttling  occurs  and  the  flow  is  increased. 

THE  dONBITM?  Alno  *H1S  BY-OONDTJITS. 

With  the  amount  appropriated  by  the  act  of  March  2, 1895,  the  entire 
conduit  and  both  by-conduits  had  been  thoroughly  cleaned  during  tiie 
preceding  fiscal  year  for  the  first  time  since  their  construction,  and 
8,946  cubic  yards  of  deposit  had  been  removed  therefirom.  Daring  the 
operations  connected  with  the  removal  of  these  deposits  a  large  num- 
ber of  longitudinal  cracks  were  discovered  and  were  carefully  plastered 
up  with  cement  mcHrtar.  A  detailed  description  of  all  operations  con- 
nected with  the  removal  of  deposits  and  a  table  showing  the  location 
of  the  cracks  are  given  in  Appendix  B  B  B  of  the  Beport  of  the  Chief  of 
Engineers  for  1896. 

^During  the  months  of  May  and  Jane,  1897,  all  deposits  were  removed 
firom  the  entire  condait  between  Great  Falls  and  the  distributing  reser- 
voir, and  from  the  by-conduit  around  the  distributing  reservoir,  and 
the  int^OT  of  both  l^e  conduit  and  by-conduit  was  carefully  scraped 
and  swept.  About  165  cubic  yards  of  deposits  were  removed  between 
Great  Falls  and  the  Dalecarlia  Beservoir,  and  about  5  yards  between  the 
two  reservoirs.  An  attempt  was  made  to  clean  the  by-conduit  around 
the  Dalecarlia  Beservoir,  but  when  it  was  entered  for  this  purpose  the 
north  connection,  which  has  been  in  particularly  bad  condition  for  sev- 
eral years,  was  jadged  to  be  toe  unsafe  to  warrant  the  risk  of  keeping 
men  at  work  in  the  by-conduit 

This  by-condxiit,  which  is  2,730.5  i^t  in  length,  and  is  a  useful  part 
of  the  aqueduct  system.  Was  constructed  during  the  civil  war,  when 
the  aqueduct  was  under  charge  of  the  Department  of  the  Interior,  but 
the  rabble  masonry  used  in  its  construction  was  of  very  infericH'  quality, 
and  it  has  been  in  a  les^y  condition  for  many  years. 

For  a  part  of  its  length  it  is  located  too  near  the  reservoir,  the  banks 
of  which  in  this  vicinity  are  very  steep,  and  should  it  ever  become  nec- 
essary to  draw  off  all  of  the  wat»  from  this  reservoir  there  is  very 
grave  danger  th«t,  r^ieved  of  the  water  pressure  from  the  reservoir, 
portions  of  the  bank  between  the  by-condnrt  and  the  reservoir  will  slip 
into  the  latter,  as  has  been  the  case  on  two  occasions  heretofore,  and 
breaks  in  the  by-conduit  will  result.  To  afford  even  a  fairly  efficient 
serviee  tihe  entire  north  connection  and  the  portion  of  the  by-conduit 
adjacent  to  it  mast  be  rebuilt,  and  an  estimate  for  doing  this  work  is 
submitted  in  tlie  proper  j^ace. 

Digitized  by  CjOOQIC 


39f)6       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

The  depositH  removed  daring  the  present  fiscal  year  were  eonfiud 
almost  exclasively  to  the  seven  nnlined  11-foot  tnnuel  sections  and  to 
the  thirteen  9  foot  9-inche8  enlarged  brick  and  masonry  sections. 

A  careful  inspection  of  the  conduit,  made  while  the  work  of  remov- 
ing deposits  was  in  progress,  shows  that  none  of  the  cracks  plastend 
np  during  the  preceding  fiscal  year  have  opened,  and  that  nonewooM 
have  developed.  A  new  board  walk  was  constructed  in  the  toniHl 
leading  to  Wasteweir  No.  2. 

THE  CONDUIT  BOAD  AND  ITS  FENCES. 

For  use  in  repairing  the  Conduit  road  1,714  cubic  yards  of  flint  stoM 
were  purchased  during  the  fiscal  year.  The  following  quantities  rf 
stone  were  crushed  and  spread  upon  the  Conduit  road  at  the  localitM 
mentioned  below: 

Forty-five  cubic  yards  of  fiint  stone  near  the  distributing  reservoir; 
356  cubic  yards  of  blue  stone  near  the  Dalecarlia  Reservoir,  and  M 
cubic  yards  of  flint  stone  between  Cabin  John  Bridge  and  Bridge  Nal 
The  breaking  of  the  crusher  and  the  low  state  of  the  annual  approprb 
tion  prevented  the  crushing  of  the  remainder  of  the  flintstone  parchasei 

Extensive  repairs  were  made  to  the  dirt  road  between  the  Club  Hooi 
and  Great  Falls,  a  distance  of  about  2^  miles.  General  repairs  wen 
made  to  all  other  portions  of  the  road,  ditches  were  cleaned,  busheeci 
down,  slopes  trimmed,  and  deposits  removed  from  culverts. 

A  new  painted  board  fence  was  erected  on  each  side  of  the  roadtf 
the  northwest  approach  of  Cabin  John  Bridge. 

All  of  the  guard  fences  on  the  embankments  along  the  Conduit  roii 
have  been  extensively  repaired  and  whitewashed. 

Year  by  year  the  travel  on  the  Conduit  road,  which  is  the  mostbeaoti 
ful  driveway  in  the  vicinity  of  Washington,  increases,  and  with  i 
increases  the  amount  of  road  metal  necessary  to  keep  the  road  in  repait 
until  at  the  present  time  the  cost  of  repairing  this  road  entails  a  motf 
serious  drain  upon  the  very  limited  annual  appropriation  for  the  man^ 
tenaiice  of  the  Washington  Aqueduct  and  its  accessory  structmft 
amounting  during  the  past  two  years  for  the  surface  repairs  of  theiorf 
alone  to  more  than  12  per  cent  of  the  total  annual  appropriation  fortii 
Washington  Aqueduct  during  that  period. 

Although  the  Conduit  road  is  the  property  of  the  Washington  Aq* 
duct,  it  is  so  extensively  used  as  a  public  driveway  that  it  does  d^ 
seem  fair  to  charge  the  annually  increasing  cost  of  maintainiDg  it 
entirely  against  the  appropriation  for  supplying  the  District  of  Coluia- 
bia  with  water,  thereby  reducing  the  amount  available  for  use  on  other 
parts  of  the  system. 

Although  much  appreciated  in  its  present  condition  by  the  thoosaoA 
of  persons  who  use  it,  the  condition  of  the  road  would  be  greatlj 
improved  if  a  fixed  amount  were  appropriated  annually,  exclusively  fi* 
supplying  and  spreading  road  metal  upon  the  road,  the  repairs  t» 
culverts,  ditches,  bridges,  etc.,  being  essential  to  the  safety  of  the 
Washington  Aqueduct,  to  be  paid  as  at  present  from  the  regular  appro- 
priation for  the  maintenance  and  repair  of  the  Washington  Aqueduct 

An  estimate  of  the  annual  cost  of  supplying  and  spreading  road 
metal  upon  the  Conduit  road  between  Georgetown  and  tie  Club  Hon* 
is  accordingly  submitted  in  the  proper  place. 

THE  MAINS. 

The  trunk  mains,  aggregating  21  miles  in  length,  which  lead  ftoB 
the  distributing  reservoir  and  supply  the  distributing  system  of  streel 
mains,  were  laid  by  the  United  States  and  are  under  the  control  of  this 
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Ace,  bat  the  distributing  mains  were  laid  by  tbe  District  of  Oolunibia 
kod  are  under  the  care  of  the  Commissioners  of  the  District. 

By  act  approved  June  11, 1896,  $5,000  was  appropriated  for  insert- 
Bg  air  valves  and  blow-off  valves  in  the  36-inch  and  30-inch  mains. 

The  project  for  this  work  was  approved  on  June  26, 1896,  and  opera- 
Ions  were  commenced  in  October,  1896,  and  completed  in  February,  1897. 

With  this  appropriation  air  valves  and  blow-off  valves  with  the 
lecessary  casings,  covers,  masonry  work,  etc.,  were  inserted  in  the  36- 
nch  and  30-inch  mains  at  the  following  places: 

IM-ineh  hlcW'Ofa  in  the  S6-inck  main. 

One  ftt  New  Jersey  avenne  and  L  street  NW. 

S-inch  air  v^lvea  in  the  SS-indk  main. 

One  in  vaalt  at  distribntinff  reservoir. 
One  at  Thirty-fourth  and  M  streets  N  W. 
One  at  Thirty-second  and  M  streets  NW. 
One  at  Twenty- fonrth  and  L  streets  NW. 
One  at  Eighteenth  and  L  streets  NW. 
One  at  Eleventh  and  L  streets  NW. 


It'inek  hloW'Offs  in  the  SO-inch  main. 

One  at  Twenty-first  and  K  streets  NW. 

One  at  Sixteenth  and  K  streets  NW. 

One  at  Maasachosetts  avenae  between  Fourth  and  Fifth  streets  NW. 

One  at  New  Jersey  avenne  and  K  street  NW. 


S-inok  air  valve$  in  the  SO^ch  main. 


One  in  vault  at  distribatinff  reservoir. 

One  at  Thirty- fonrth  and  M  streets  NW. 

One  at  Thirty-second  and  M  streets  NW. 

One  at  Pennsylvania  avenne  between  Twenty-third  and  Twenty-fonrth  streets  NW. 

One  at  Nineteenth  and  K  streets  N  W. 

One  at  Thirteenth  and  K  streets  NW. 

One  at  Third  street  tind  Massaohnsetts  avenne  N  W. 

One  at  New  Jersey  avenne  and  I  street,  NW. 

One  at  New  Jersey  avenne  and  B  street  NW. 

I  From  the  annual  appropriation  for  maintenance  and  repair  of  the 
Washington  Aqnednct,  a  12-inch  blow-off  was  placed  in  the  48-inch 
main  at  New  Jersey  avenue  and  L  street  NW. 

The  air  valves  and  blow-offs  were  all  inserted  by  the  use  of  the  A.  P. 
jBrnith  tapping  machine  without  the  necessity  at  any  time  of  shutting 
I  off  the  water  from  the  mains. 

In  doing  this  work  the  pieces  cut  out  of  the  mains  indicated  their 
condition  as  regards  ^Huberculation,"  which  was  as  shown  in  the  follow- 
ing table: 


I 


Date 
when 
main 
was 
laid. 


Conditloii  of  interior 
when  laid. 


Present  condition  of  interior. 


Sice  of  maximum 

observed  tnber> 

ole  in  inches. 


1858 
1872 


1883 


Not  coated Completely  ooYered    with   large 

taberolea. 
A  single  tabercle  on  a  circular 

piece   12  inches   in  diameter; 

coating  badly  blistered. 
No  tubercles.     Coating  slighUy 

blistered. 


Goated  with  ooal-tar 
varnish. 


Coated  with  coal-tar 
ramish. 


0.7by2by2.25 

0.3  by  1.26  by  2 
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From  thw  it  will  be  observed  that  the  interior  of  the  30-incb  mail  m 
in  snch  poor  oondition  that  the  velocity  of  flow  thiough  it  rnngt  he 
gieaUy  retarded  by  Motion. 

DariniT  the  conaifcnictioA  of  tiie  large  lAteroepting  sewer  by  meuitf 
a  tannel  under  the  east  abntraent  of  the  M  Slseet  Bridge  over  B«ek 
Greek,  it  was  observed  that  the  street  above  ike  tonAei  was  setUiif, 
and  with  it  the  48inGh  main,  one  joint  of  whicdi  tested  rigidly  (m  He 
stoM  abntvent  of  the  bridge,  eansing  slight  leakage  to  develop  ia  te 
joints  of  the  main.  These  were  j^romptly  calkai,  aid  to  pmvent  troolb 
from  possible  fntnre  settlement  the  main  was  supported  by  two  biaori 
iron  girders  resting  npoo  oonorele  piers.  This  work  was  done  at  te 
expense  of  the  District  of  Oolnmbia,  as  the  support  was  rendered  neoei- 
sary  on  account  of  the  construction  of  the  intercepting  sewer. 

An  8-inch  cast-iron  drain  was  laid  from  the  valve  vault  of  thedO-itth 
main  near  Foundry  Branch  to  the  branch,  a  distance  of  60  feet 

A  new  platform  was  built  around  the  48-inek  gate  in  the  vHdlit 
New  Jersey  avenue  and  L  street  NW. 

A  break  in  the  24-inch  main  on  K  street,  between  ]^igfath  and  ITuA 
streets  NE.,  was  repaired,  and  leaks  in  th^  mains  at  the  felloiiii: 
points  were  discovered  and  stopped  by  recalking  the  joints: 

i 

Leaks  in  Mveral  Joints  on  M  street  near  Tblrtr-«ec<wd  stveet. 

A  leak  in  the  Joint  on  M  street  near  Twenty-atxtb  stwet.  I 

Leaks  in  several  i<^ts  oadar  the  M  fitBset  Bridge. 

Leaks  in  several  Joints  in  the  east  abutment  of  iba  M  Atss^  firi^ga. 

k  leak  at  College  Pond. 

A  leak  at  Collese  Pond. 

A  leak  at  New  Jersey  avenoe  and  D  street. 

Ig-ineh  main.  I 

•  I 

A  leak  on  M  street  near  Thir^-eecond  street.  i 

Leaks  in  the  east  abutment  of  the  Pennsylvania  Avenne  Bridge.  j 

All  pipe  vaults  have  been  cleaned  and  valves  have  been  oiled  aoi 
worked  regularly. 

Section  1803,  Revised  Statutes,  forbids  the  tapping  of  any  main  Ivi 
by  the  United  States  in  the  District  of  Columbia  except  by  permisste 
of  the  Ohief  of  Engineers,  United  States  Army. 

Upon  recommendation  of  Ool.  G^rge  H.  Elliot,  Corps  of  Bngineefl, 
in  letter  dated  December  31, 1891,  concurred  in  by  the  Chief  of  EBgi- 
neers  and  approved  by  the  Secretary  of  War,  general  authority  ^ 
granted  to  the  Commissioners  of  the  District  of  Columbia  to  tap  aD^^ 
ITnited  States  mains  in  the  District  of  12  inches  in  diameter  and  under 
at  their  pleasure,  with  the  exception  of  the  10-inch  main  in  G^)rgetoto 
between  its  valve  just  north  of  M  street  and  the  Bock  Creek  Aquedurt 
Bridge  at  Pennsylvania  avenue,  the  12inch  main  on  the  Conduit lo^ 
between  the  distributing  reservoir  and  Foxhall  Hill,  and  the  12-inA 
main  on  the  Canal  road. 

Permission  was  given  by  the  Ohief  of  Engineers  to  Mrs.  Ellen  OVm 
to  tap  the  12-inch  main  with  one  1-inch  tap  on  the  Conduit  road  is  ftort 
of  lot  F  in  Harlem  for  a  building  erected  on  that  lot,  and  to  Messrs. 
S.  S.  Shedd  &  Bro.,  for  Mrs.  H.  Semken,  owner,  to  tap  the  30  inch  id«& 
with  one  l-inch  tap  for  the  supply  of  premises  No.  1407  K  street,  9m 
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by  the  officer  in  charge  of  tlie  Washington  Aqneduct  to  the  Oominie- 
sioners  of  the  District  of  Colunibi;!..  to  connect  a  fire  hydrant  on  Massa- 
chosetts  avenue  between  Fourth  a^d  Fifth  streets  with  the  12inch 
blow-off  on  the  30-inch  main. 

THB  BRIDGES. 

All  of  the  bridges  are  in  excellent  condition,  with  the  exception  of 
the  wooden  flooring  of  the  ro«bdway  over  the  Pennsylvania  Avenue 
Bridge  and  that  of  the  wooden  bridge  across  the  spillway  of  the  Dale- 
carlia  Beservoir,  both  of  which  are  considerably  worn  and  will  soon 
require  renewal. 

The  roadway  of  Pennsylvania  avenue,  which  in  the  vioini^  is  53.5 
feet  in  clear  width,  is  contracted  on  the  bridge  to  a  clear  width  of  but 
17  jGeet»  and  as  drivers  are  required  to  walk  their  teams  while  passing 
over  the  bridge,  a  cougestion  of  travel  results  during  the  busiest  hours 
of  the  day,  causing  delay  and  annoyance,  as  there  is  not  room  for 
one  team  to  pass  another,  and  consequently  the  speed  of  all  teams  on 
the  bridge  moving  in  the  same  direction  is  limited  by  that  of  the  team 
in  front.  Especially  is  this  annoyance  felt  by  the  thousands  of  bicycle 
ri4er8  who  daily  pass  over  the  bridge  and  who,  unless  experienced 
riders,  are  frequently  forced  to  dismount  and  lead  their  bicycles  over 
the  bridge,  the  rate  of  progress  of  the  teams  blocking  the  roadway 
ahead,  beiog  too  slow  to  allow  ap  inexperienced  rider  to  maintain 
equilibrium.  In  addition,  the  sightly  appearance  of  the  avenue  is 
much  inmred  by  the  extreme  contraction  at  this  point. 

This  bridge,  the  property  of  the  Washington  Aqueduct,  is  very 
graceftil  in  appearance  and  is  unique  among  the  bridges  of  the  world, 
in  that  the  roadway  is  supported  upon  arched  ribs  formed  by  two 
48-inch  cast-iron  pipes,  through  which  flows  at  least  half  of  the  water 
consumed  by  the  city.  It  would  seem  therefore  that  any  plan  to  widen 
the  bridge  should  preserve  both  the  graceful  form  and  the  distinctive 
features  of  the  bridge. 

A  Board  of  Engineers,  constituted  by  Special  Orders  'So.  8,  Feb- 
ruary 2,  1877,  and  composed  of  the  following  officers  of  the  TJnited 
States  Oprps  of  Engineers,  Bvt.  Mig.  Gen.  Z.  B.  Tower,  Bvt.  Maj.  Oen. 
H.  G.  Wright,  and  Bvt.  Maj.  Gen.  Q.  A.  Gilmore,  was  assembled  to 
examine  into  the  propriety  of  certain  proposed  modifications  of  this 
bridge.  This  Board  after  due  consideration  of  the  matter  reported  as 
follows: 

It  would,  in  onr  opinion,  therefore,  better  accord  with  the  pcflition  on  Pennayl- 
▼ania  avenae  and  with  the  general  character  and  architectural  effect  of  other  aqne- 
dnct  stractnres  to  widen  this  stnictaire,  without  changing  its  desiffn,  by  the  addition 
of  two  arched  iron  ribs  similar  to  those  of  the  present  bridge  and  hj  widening  the 
aboiments. 

These  two  arched  ribs  should  be  mado  about  as  heavy  as  those  of  the  present 
bridge.  As  the  previous  discussion  shows  the  latter  to  be  abundantly  strong  with- 
out liie  truss  work,  in  the  new  construction  the  greater  portion  of  the  whole  weight 
of  the  bridge  could  be  thrown  upon  the  added  arches,  not  used  as  water  pipes. 

We  regard  the  arch  as  far  more  sightly,  beantifhl,  and  architeotual  than  the  truss, 
and  therefore  more  suitable  for  this  position. 

On  April  26,  1877,  the  late  Gen.  Thomas  L.  Casey,  United  States 
Corps  of  Engineers  (retired),  then  in  charge  of  the  Washington  Aqne- 
dno^  was  requested  by  the  Chief  of  Engineers  to  investigate  and 
FqK>rt  upon  <^  the  present  and  prospective  use  of  that  bridge  as  a  high- 
way, etc."  This  he  did  on  July  19, 1877,  his  report  concluding  with 
tibe  fallowing  opinion: 

I  am  further  of  opinion  that  the  present  and  prospective  interests  of  the  citizens 
of  Washington  and  Georgetown  do  demand  an  increase  in  the  width  of  the  roadway 
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and  of  the  footway,  the  present  width  being,  of  the  roadway  only  17  feet,  and  of 
the  footways  ij  feet  each. 

The  abnndant  strength  and  stifibeas  of  the  present  bridge,  nnder  any  statiesl  er 
moving  loads  that  an^  likely  to  be  placed  upon  it,  are  clearly  shown  by  the  iiiTHti> 
gations  of  the  Board  of  Kilgineers,  as  detailed  in  its  report  of  April  7, 1877,  hmII 
agree  with  it  as  to  the  manner  in  which  the  widening  of  the  road  and  footway  shodd 
be  accomplishe<l,  shontd  it  be  decided  to  increaee  their  width,  naoiely,  bj  fbi 
addition  of  two  arched  iron  ribs,  similar  to  those  of  the  present  bridge,  and  ly 
widening  the  abutments.  The  estimated  cost  of  widening  the  bridge  in  Ukt  maoM 
above  stilted  is  $75,000. 

While  I  believe  that  the  interest  and  convenience  of  the  citizens  d 
Washington  and  Georgetown  demand  the  widening  of  this  bridge,  yet 
because  the  present  structare  amply  suffices  for  aU  requirements  of  tk 
Washington  Aqueduct  system,  and  because  during  the  past  few  yeaif 
no  official  complaints  regarding  the  width  of  the  bridge  have  been  made 
to  this  office,  no  estimate  is  submitted  for  this  work,  the  estimates  iii 
the  next  fiscal  year  being  confined  to  those  subjects  directly  ftfifeetin^ 
the  operation  of  the  Washington  Aqueduct. 

THS  TELEPHONE  LINE. 

This  line  connects  the  office  in  Georgetown  with  the  dwellings  of  tk 
watchmen  at  the  distributing  and  Dalecarlia  reservoirs  and  Great  Fa& 
and  forms  an  essential  component  of  the  Aqueduct  system.  Its  totil 
length  is  about  14^  miles,  and  the  direct  circuit  is  afforded  by  means  d 
a  single  No.  9  galvanized  iron  wire  supported  on  brackets  fastened  ti 
I)oles  at  considerable  distances  apart.  The  return  circuit  is  through  tki 
earth. 

Although  extensively  repaired  in  the  fall  of  1895  and  supplied  wifli 
new  telephones,  the  line  has  required  numerous  repairs  during  tibe 
present  fiscal  year,  and  has  afforded  very  unsatisfactory  service,  dwy 
it  is  believed,  to  causes  which  no  amount  of  repairing  can  overcome. 

In  accordance  with  the  recommendation  of  this  office  an  appropiifr 
tion  of  $5,000  was  made  in  the  act  approved  March  3, 1897  (Pubbo— N* 
129),  for  constructing  a  new  telephone  line  between  the  Aqueduct  offiei 
and  Great  Falls. 

A  project  for  the  expenditure  of  this  appropriation  was  submitted  a 
May  25,  1897,  and  approved  by  the  Chief  of  Engineers  on  May  21 
Proposals  for  furnishing  materials  for  constructing  the  new  line  wen 
opened  June  15, 1897,  and  the  award  made  to  the  lowest  bidder.  WiA 
the  materials  thus  purchased  it  is  proposed  -to  construct  with  hired 
labor,  early  in  the  next  fiscal  year,  a  new  line  provided  with  a  pair  ol 
No.  12  B.  S.  copper  wires  stretched  on  cross  arms,  and  to  equip  thi* 
line  with  first-class  long-distance  telephones. 

THE  AQUEDUCT  LANDS. 

By  act  of  Congress  (Public— No.  74)  approved  April  6, 1896,  Margaret 
Shugrue,  Caroline  I^ochboehler,  and  John  R.  Scott  were  authorized 
under  certain  conditions  to  purchase,  at  prices  to  be  determined  by  tba 
Secretary  of  War,  certain  tracts  of  land  the  property  of  the  Washing- 
ton Aqueduct,  of  which  they  had  been  for  many  years  in  uuintfirmpted 
possession  under  the  belief  that  they  were  bona  fide  owners.  No  action 
having  been  taken  by  these  parties  to  purchase  the  lands  named  in  the 
act,  they  were  all,  upon  recommendation  of  the  officer  in  charge  of  the 
Washington  Aqueduct,  which  was  approved  by  the  Secretary  of  War, 
served  in  April,  1897,  with  a  notice  setting  a  price  upon  the  lands  and 
stating  that  unless  payment  was  made  within  four  months  after  the 
receipt  thereof  steps  would  be  taken  to  recover  possession  of  said  tracts 
Was^h^g'J^^^^^        ^"^  ^  ''^^  '-  ^^^  '^^-  ^o^  the  use  of  the 
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Up  to  date,  so  far  as  this  office  is  informed,  John  B.  Scott  is  the  only 
m  of  the  parties  who  has  instituted  .steps  to  purchase  the  land. 

The  parchase  of  the  tract  of  land  containing  0.408  acre,  owned  by 
^ohn  P.  Hickey,  and  situated  on  the  Conduit  road  on  Dalecarlia  Hi]l, 
ras  completed  and  the  award  for  the  same  paid  on  September  5,  1896. 

By  act  of  Congress  (Public — No.  178)  approved  June  3, 1896,  the 
Vashiugton  and  Great  Falls  Electric  Railway  Company  was  granted 
ermission'to  cross  the  lauds  of  the  Washington  Aqueduct  at  Chautau- 
ua,  under  certain  conditions  to  be  imposed  by  the  Secretary  of  War. 

These  conditious  were  all  complied  with,  and  the  tracks  acrosp  the 
wd  in  question  were  completed  early  in  the  fiscal  year. 

On  September  19,  1895,  the  Washington  and  Great  Falls  Electric 
taUway  Company  submitted  plans  for  carrying  their  tracks  over  the 
Tnited  States  mains  on  Foxhall  Hill.  These  plans  were  approved  on 
leptember  20, 1895,  and  at  the  close  of  the  preceding  fiscal  year  had 
leen  completed  by  the  company,  under  the  supervision  of  this  office, 
rith  the  exception  of  two  piers  under  the  side  track,  which  have  since 
)een  completed. 

On  Jane  6,  1896,  the  Secretary  of  War  approved  the  plans  and  loca- 
ton  of  the  proposed  crossing  of  the  Conduit  road  at  Glen  Echo  by  the 
Hen  Echo  Railroad  Company,  authorized  by  act  of  Congress  (Public — 
fo.  83)  approved  June  15,  1892,  and  work  upon  the  crossing  was  com- 
pleted on  May  21, 1897. 

The  Secretary  of  War,  on  April  15, 1897.  granted  to  Messrs.  Bobinger 
Mhers,  proprietors  of  the  Cabin  John  Bridge  Hotel,  a  revocable 
Icense  to  construct  an  asphalt  driveway  and  a  granolithic  sidewalk  on 
tpart  of  the  lands  of  the  Washington  Aqueduct  at  Cabin  John  Bridge, 

On  February  6,  1897,  the  Secretary  of  War  granted  permission  to 
[o«eph  B.  Bissett  to  build  a  foot  bridge  across  Falls  Branch  to  Falls 
island,  and  on  March  5,  1897,  to  J.  W.  Carroll,  a  similar  permission. 
Ir.  Bissett  has  constructed  his  bridge,  but  Mr.  Carroll  has  taken  no 
liriher  steps  in  the  matter. 

On  April  20, 1895,  Mr.  Arthur  B.  Cropley  was  notified  by  the  officer 
I  charge  of  the  Wash  ington  Aqueduct  that  two  of  his  barns  encroached 
n  the  lands  of  the  United  States,  and  that  if  said  barns  were  not 
Bmoved  within  one  year  from  the  date  of  the  notice  proceedings  would 
e  taken  to  have  them  removed. 

I^othing  was  heard  from  Mr.  Cropley  in  reference  to  the  matter,  and  to 
wry  out  the  action  previously  outlined  he  was  notified  on  April  21, 1896, 
liat  the  barns  not  having  been  removed,  proceedings  wotfld  at  once  be 
wtituted  to  effect  their  removal.  About  one  year  ago  the  United 
tates  attorney  for  the  district  of  Maryland  was  instructed  by  the  Attor- 
ey-General,  at  the  request  of  the  Secretary  of  War,  to  take  proceed- 
igs  to  cause  the  removal  of  these  buildings.  To  aid  him  in  doing  this 
e  was  furnished  by  this  office  with  maps,  descriptions  of  the  lands, 
nd  all  other  information  requested.  One  of  the  barns  was  completely 
estroyed  daring  the  storm  of  September  29, 1896,  and  the  district  attor- 
ey  was  inform^  of  the  fact.  The  other  bam  still  encroaches  on  the 
inds  of  the  Washington  Aqueduct,  and  nothing  has  been  heard  from 
l»e  district  attorney  in  reference  to  the  matter  since  November  13, 1896. 

On  November  6, 1895,  William  and  George  Bobinger,  Arthur  B.  Crop- 
py, Thomas  Dowling,  Peter  C.  Harris,  John  T.  Hill,  Alexander  Hill, 
William  Kirk,  and  the  Washington  Anglers'  Association  were  notified 
bat  their  fences  were  in  whole  or  in  part  on  the  lands  of  the  Washing- 
^n  Aqueduct,  and  that  when  these  fences  are  rebuilt  they  must  not 
neroach  on  these  lands. 
KNG  97 251 
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It  is  believed  tliat  the  following  table  includes  all  stractiires  situatod 
in  whole  or  in  part  on  the  lands  of  the  Washington  Aqaedact 


Per.HuDB    owning    slnifturos    on 
UuiU  of  Wa«hiiigton  Aqueclurt. 

Wanhiii»;lonttnd (treat  FallAElec- 
trir  Kiillway  Co. 

Cflrii  Kiho  K/(iln>«d  Co 

John  r..  Kick 

Wm.  Bmroiighi! 


....do 

Honse  and  fence . 

Shod  and  fence  .. 

Patrick  Finlu>' lioufieand  fence. 


Nature  of  atrnctare. 


Tracks,  wirea,  ete  . 


By  what  autliority 
exist. 


Caruliae  L<»chboeliler . 


MMifJin't  SHiilfiPii^ 

J.  M.SLtirt.. ..,,,. ,. 

iiri*,{',  ShMfTTin  *. ............ 

Ijoi  I  r**U  i  Oliirk 

tjETiiltihin  I'rill .-,,. 

I  Monism  I II  ^Ccwmi  III 

I 'ui  ^^^  ,hAtn  UfUi -^v  Untd h  , , 

&i   - ...-. 

Th^^^,  TiiohiT  {ikiafi  wnkl  tu  Tbij«, 

ArtbuT  B.  Cm^lpy  ....... ......... 

1  bytniiih  ii'4ittll}fg  p--,.i. 

I'eUr  i\  Hmri*  ..**.-.,-— ,...*.. 

.1**1  u  T  nil] __...... 

Alrnam^f^T  HIU 

Wftttiuugtoii  AtiRb'ri'  JiHAO''fn1{oi] 
Jo««}pb  R.BiMPU... 


B,diB.liiiLulfl7. 


Hoate. 


Ftaab 

-...d# 


Act  of  CoDgreai. 

Do. 
ReTOoable  lieeaae. 

Do. 
L4uid   oceapied   ia  cUunedVr 

Cheftapeake  and  Ohio  Casd 
Authorized  to  purchase  lu^iv 
act  of  Confreaa  <Pnblk-i». 
74)  approTed  Apr.  0.191. 

Do, 


»..do..,, 

...do .,. 

,.  -do, ..,....„.,. 

B1iih|  i^d  fenre  .... 
ARptiniUlrivrwny . 
Ei.iU4e  iind  ri'ncie... 


Eevocabl^s  lieeau^ 


Bani,  fenoe.  nnd  bpdgv  . 
Fcinoe  -  ^^, ........  *^,. . . 

^...do... 

....do...-,...,. 

....do,.. 

....do.- 

Brtdgw 


I* 


Hj  tmthori^  of  tbs  Sr?**? 
Iff  War, 


OONSITMPTION   AND    WABTE   OF    WATER, 

MeasMrerneuts  of  tlie  daily  and   hourly  cousiitii|ytiuu  and  wa^tttf 
wator  were  made  on  June  1^3,  24  and  June  2i),  30,  18117. 
A  detailed  rex^ord  of  the  meaf^uremeuts  is  given  in  the  following talil:} 

Meaturt^eut  of  duihf  and  hoHrl^  o^fnwumptiott  aii<f  tvftsU  of  wattr. 
[lfoarl>^  aod  tolid  flow  from  the  diatrfbutiag  reservoir  for  twenty .foar  bonn  andln^at «  aa-1 


Hour* 


e  a.  tn.  t«  7  a.  m . , .  * . .. . 
7ii.  in.  t«  H  ji.  m. ... 

8  a,  nj.  to  B  a,  m, „.*-., 

9  11.  In.  If*  \\\  :*.  T!i ....... 

10  a.  m.  to  11  a.  m 

11  a.  in.  to  12  noon 

12  noon  to  1  p.  m 

1  p.  ui.  to  2  p.  lu 

2  p.  ni.  to  3  p.  m 

3  p.  m.  to  4  p.  m 

4  p.  m.  to5  p.  m 

5  p.  ni.  to  6  p.  m 

6  p.  m.  to  7  p.  m 

7  p.  m.  to  8  ]).  m 

8  p.  m.  to  9  p.  m 

9  p.  m.  to  10  p.  m 

10  p.  m.  to  11  p.  m 

11  p.  m.  to  12  niiduif^ht 

12  raidni>;lit  to  1  a.  m. . 

1  a.m.  to  2  a. m 

2  a.  m.  to  3  a.  m 

3  a.m. to 4  a. m 

4  a.m.  to  5  a. m 

5  a.m.  to  6  a.  lu 

Total  


Outflow  per  t 

oar(^tilloti«). 

i 

^ane2a,24. 

Juuei2&,3Ci, 

KoiuarkJi. 

18IIT. 

1S»T. 

hwn.wk 

I,ir75,57« 

S,IJ&.^1 

3,IH.2«9 

%  mi.  42B 

2.^J6U93» 

■A2r»0,243 

2,24i>.031 

2.247.334 

2. 105  ^73 

2, 103. 876 

^1  ]*'■:. '}'n 

2,241,276 

19 

2,098,301 

>4 

City     temperature   i«  *•' 

2,095,636 

J5 

1  Hbade  at  2  p.  ni.,  JuBe» 
1897,    82°    F.    Weatfc*! 

2, 092, 847 

M) 

2,090.182 

» 

clear. 

1,948,300 

.r9 

1.946,118 

J  M.  i,..i6 

1,665.989 

-^.  i>M\  n^yj 

1, 664, 291 

L.L^'^f".  fil8 

1.801,085 

l,<>*i1.]U 

1, 799, 145 

l,f-'.M44 

1.620,592 

i.r.f.7  :4« 

1,381.133 
1.517,805 
1, 378. 587 

l.r;:..--.  S09 

City  temperaturs  in  ^ 
shade  at  2  p.m.  Jaw  a 
1897    810    F       We»t**^ 

1,  377.  377 
1,788,723 
1,786,994 

1,237,296 
1,648,053 

doadydnriiif  greats  P*ri 
of  the  day. 

45,  282,  915 

45,251.178 
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C^ntumpUim  and  tcasie  of  traltr  in  the  oityf  as  measured  annitally  in  ihe  latter  part  of 
June  of  each  year,  from  1874  to  1897,  both  inclusive. 


Year. 

Gallont. 

Year. 

Gallons,    i 

Year. 

Gallont. 

1874 

17,554,848 

21,000,000^ 

24.177,797 

23.252,932  1 

24,885,945 

25,947,642 

25,740,138 

26,525,991 

1882 

29,727,864  i 
24,314.715 
24,827,118  ' 
25.210,194  , 
25,542,476 
26.878,424  ^ 
29,115,774 
27,708,779  , 

1890 

35,541,846 

1876    . 

18K3 

1891 

38.594,743 
41,161,780 

1875 

1884 

1892 

1877                 • 

1885    

1893 

46,727,108 

49,162,367 

47,182.681 

a44,113,574 

045,267,047 

1878 

1886 

1604 

lg79 

1887 

1895 

1680 

1888 

1896 

1881 

1889 

1897 

a  Mean  of  two  meaauremeintH. 

By  the  police  census  of  April  1, 1897,  the  population  of  the  District 
of  Columbia  was  found  to  be  277,782.  Of  this  number  Capt.  Edward 
Burr,  Corps  of  Engineers,  assistant  in  charge  of  the  distribution  system 
of  the  water  department  of  the  District,  estimates  from  data  in  his 
possession  that  261,478  persons  are  consumers  of  Potomac  water. 

Assuming  these  figures  as  correct,  and  taking  a  mean  of  the  daily 
consumption  and  waste  measured  on  June  23,  24,  and  29,  30,  there  is 
obtained  a  daily  per  capita  consumption  and  waste  of  163  gallons  for 
every  inhabitant  of  the  District  of  Colnmbia,  and  of  173  gallons  for 
every  i^ersoii  using  Potomac  water. 

AlthoQgh  the  total  daily  consumption  and  waste  in  1897  is  less  than 
in  1803, 1894,  and  1895,  it  is  still  largely  in  excess  of  what  it  should  be. 

Careful  and  trustworthy  investigations  and  measurements  made  in 
various  cities  in  the  United  States  show  clearly  that  a  per  capita  daily 
consumption  of  75  gallons  is  ample  for  all  domestic,  business,  and 
public  purposes,  and  that  any  considerable  increase  above  this  amount 
must  be  attributed  to  waste,  due  to  defective  mains  and  service  pipes, 
defective  plumbing,  and  willful  waste. 

As  a  rule,  any  considerable  leak  in  a  main  or  service  pipe,  being 
unconnected  with  a  sewer,  soon  betrays  itself  and  is  stopped,  conse- 
quently the  aggregate  waste  from  this  cause  is  comparatively  small, 
and  the  evil  lies  principally  in  defective  plumbing  and  willful  waste. 
To  what  extent  this  waste  is  at  times  carried  may  be  judged  from  the 
followiug  experience: 

During  a  spell  of  very  cold  weather  lasting  from  January  25  to  Feb- 
ruary 1, 1897,  the  daily  consumption,  which  had  previously  averaged 
about  42,250,000  gallons  per  day,  rose  to  an  average  of  more  than 
52,000,000  gallons  per  day  for  seven  consecutive  days. 

During  periods  of  very  cold  weather  the  quantity  of  water  actually 
used  for  necessary  domestic  and  public  purposes  is  less  than  usual,  and 
the  abnormal  consumption  at  such  times  is  due  to  the  fact  that  the 
water  pipes  in  many  buildings  are  so  located  as  to  be  in  danger  of 
freezing  unless  th  e  water  is  kept  running. 

From  exi>eriment8  made  in  this  office  it  was  shown  than  an  increased 
consumption  of  10,000,000  gallons  per  day,  as  was  the  case  during  the 
period  mentioned,  would  correspond  to  about  7,000  ordinary  sized 
spigots  running  twelve  hours  per  day  at  the  rate  usually  employed  to 
prevent  freezing. 

If  further  proof  of  waste  is  required  it  will  be  found  byconsultihg 
the  table  of  daily  and  hourly  measurement  of  consumption  and  waste 
of  water,  taken  on  June  23,  24,  and  29,  30,  1897,  wherein  it  will  be 
observed  that  in  a  residential  community  like  that  in  question  67  per 
cent  as  much  water  was  used  between  the  hours  of  1  and  5  a.  m.,  when 
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the  coDSuraptioii  is  least,  as  between  7  and  11  a.  in.,  when  it  is  greatest 
Moreover,  of  all  the  principal  cities  of  the  United  States,  Washington 
is  exceeded  by  but  two  or  three  in  its  per  capita  consumption  and  waste 
of  water. 

I  would  therefore  repeat  that  this  extravagant  use  of  water,  nnlesB 
c1ie(;ked,  will  add  greatly  to  the  difficulties  apd  expense  of  ever  pro- 
viding suitable  methods  of  filtration,  as  the  cost  of  operation  of  filter 
l)1auts  after  construction  varies  from  about  $4  to  $8  per  1,000,000  gal- 
lons of  water  filtered. 

GAUGING  THE  CONDUIT. 

Under  ordinary  service  conditions  the  Washington  Aqueduct  iB  a 
submerged  masonry  conduit  for  the  greater  part  of  its  length,  tbe 
amount  of  submergence  of  the  crown  of  the  interior  varying  l^m  zeio 
along  the  upper  part  of  the  conduit  to  4.2  feet  at  the  influent  gatehouse 
of  the  distributing  reservoir. 

But  few  results  of  gaugings  made  under  similar  circnmstanoes  areon 
record,  and,  previous  to  181)6,  but  a  single  attempt  to  measare  the 
velocity  of  flow  in  the  Washington  Aqueduct  had  been  made,  namely, 
by  Gen.  M.  G.  Meigs,  March  15, 18, 1800,  when  the  conduit  was  flowing 
less  than  half  full,  a  condition  very  different  from  that  which  nov 
exists. 

With  the  completion  of  the  work  of  raising  the  dam  at  Great  Falls 
was  brought  to  a  conclusion  the  last  operation  of  consequence  neces- 
sary to  develop  the  maximum  flow  of  the  conduit.  As  all  deposits  had 
been  removed  from  the  conduit  during  the  fiscal  year  ending  June  9, 
1896,  and  the  entire  interior  had  been  carefully  scraped  and  swept, it 
seemed  very  desirable  to  undertake  a  series  of  measurements  whkh 
would  indicate  the  ultimate  capacity  of  the  conduit. 

Accordingly,  a  Buff  &  Berger  current  meter  (No.  2260),  similar  to 
that  used  in  gauging  the  new  Groton  Aqueduct  and  provided  with  an 
electric  register,  was  purchased.  This  nieter,  through  the  kind  per- 
mission of  Mr.  F.  H.  Newell,  hydrographer  in  charge.  United  StattB 
Geological  Survey,  was  accurately  rated  on  the  track  along  the  shoie 
of  Chevy  Chase  Lake. 

Before  going  into  further  detail  a  description  of  the  Washington 
Aqueduct  and  of  the  gauging  stations  is  necessary. 

The  aqueduct  proj)er  consists  of  two  divisions,  the  upper  divisifln 
extending  from  the  gatehouse  at  Great  Falls  to  the  north  conuectionof 
the  Dalecarlia  Eeservoir,  a  total  length  of  47,896.5  feet.  On  this  divi- 
sion there  are  seven  very  rough  unlined  tunnel  sections,  aggregating 
4,364  feet  in  length,  approximately  circular  in  cross  section,  and  aver- 
aging about  135  square  feet  in  cross-sectional  area. 

There  are  also  thirteen  abruptly  enlarged  masonry  sections,  aggregit- 
ing  about  3,500  feet  in  length,  plastered  in  the  interior,  the  cross  section 
being  circular  and  9  feet  9  inches  in  diameter.  The  rest  of  tbe  npper 
division  is  of  the  normal  circular  cross  section,  9  feet  in  diameter,  and 
plastered  in  the  interior.  The  three  different  circolar  oross  sections 
have  centers  in  common. 

The  inclination  of  the  axis  of  the  conduit  on  both  divisions  is  9  inches 
in  5,000  feet,  or  a  slope  of  0.00015. 

On  the  upper  division  there  are  62  manholes  and  ventilators,  rising 
as  circular  wells  3  feet  in  diameter  from  the  top  of  the  conduit,  and  an 
abrui)tly  enlarged  chamber  at  wasteweir  "So.  2,  near  the  Dalecarlia 
Reservoir. 
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This  division  contains  79  curves,  aggregating  13,952  feet  in  length, 
and  having  an  average  radius  of  469.5  feet. 

The  lower  division  of  the  aqueduct  extends  from  the  south  connection 
of  the  Dalecarlia  Eeservoir  to  the  influent  gatehouse  of  the  distributing 
reservoir,  a  total  length  of  10,149.9  feet.  The  cross  section  on  this 
entire  division  is  the  normal  circular  one  9  feet  in  diameter.  The  inte- 
rior is  well  plastered.  On  this  division  there  are  14  manholes  and 
ventilators,  similar  to  those  described  on  the  upper  division,  and  three 
abruptly  enlarged  chambers,  one  at  the  effluent  gatehouse  of  the  Dale- 
carlia Reservoir,  one  at  waste  weir  No.  3,  and  the  other  at  the  influent 
gatehouse,  distributing  reservoir. 

This  division  contains  twelve  curves  aggregating  2,151  feet  in  length 
and  having  an  average  radius  of  427.3  feet. 

As  the  Conduit  road  is  located  over  the  aqueduct,  the  gauging  sta- 
tions had  to  be  selected  so  as  not  to  interfere  with  the  very  extensive 
travel  on  the  road.  This  practically  limited  their  selection  to  the  two 
points  shown  on  sheet  No.  1. 

Gauging  station  No.  1,  on  the  lower  division,  is  located  on  a  curve  409 
feet  in  length,  having  a  radius  of  603.3  feet,  the  station  being  125  feet 
from  the  upper  end  of  the  curve.  Water  levels  were  noted  hourly  at 
the  two  extremities  of  the  division. 

In  taking  observations  the  meter  was  arranged  as  shown  on  sheet 
2j  so  that  by  simply  fastening  the  pointer  in  any  marked  hole  on  the 
index  frame  above  the  manhole  the  meter  would  occupy  the  correspond- 
ing position  inside  the  conduit.  In  all,  thirty-three  positions  inside  the 
conduit  (see  sheet  No.  2)  were  occupied  at  each  gauging  station,  the 
course  of  procedure  being  as  follows:  The  meter  was  placed  at  posi- 
tion A,  and  afber  the  meter  had  obtained  an  approximately  regular  rate 
of  revolution  the  number  of  revolutions  in  one  minute  was  noted  and 
recorded.  The  meter  was  then  moved  successively  to  each  of  the  posi- 
tions B]9  B2,  B3,  etc.,  G],  02,  Ga,  etc.,  D],  D3,  D3,  etc.,  ending  with  D12, 
and  the  number  of  revolutions  in  one  Ininute  at  each  of  these  positions 
was  noted  and  recorded  as  before,  the  series  constituting  a  <<  half  set." 

With  as  little  delay  as  possible  the  positions  were  then  occupied  in 
reverse  order,  beginning  with  D12,  Dn,  Dio,  etc.,  and  ending  with  A,  thus 
completing  ''one  set"  of  observations.  The  mean  of  the  two  results 
obtained  at  each  of  the  thirty-three  positions  of  the  meter  was  taken 
as  the  true  measure  of  the  velocity  at  the  particular  point.  The  cross 
section  of  the  conduit  was  divided  into  sixteen  small  areas,  and  the 
volume  of  flow  per  second  through  each  of  these  areas  was  computed. 
The  mean  velocity  was  then  obtained  by  dividing  the  sum  of  these  vol- 
umes by  the  total  area  of  the  cross  section  of  the  conduit. 

Four  sets  of  observations,  on  three  diflerent  days,  were  taken  at 
gauging  station  No.  1.    The  results  are  shown  in  the  following  table: 


Bate. 

Meantime. 

Mean 

ve- 
locity. 

Maxi. 

mnm 
ve- 
locity. 

Batioof 
mean 

to  maxi- 
mum 
ve- 
locity. 

Diirer. 
ence  of 
head  at 
ends  of 
divition. 

Length 
of  di- 
vision. 

B. 

a 

1886. 
AnfiuiSS 

11.47  a.  m. 
2.23  p.  m . 
12.07  p.m. 
12m 

1.267 
1.279 
1.234 

1.65 
1.85 

i.e7 

0.806 
.768 
.776 
.799 

a0.66e 
.649 
.639 
.789 

10,160 
10,150 
10.  ISO 
10,160 

Feet. 
2.25 
2.25 
2.25 
2.25 

104.1 

jSkT.:.:  : 

105.6 

^^  ::.::...... 

107.4 

September  24 

104.9 

ICeaa 

.787 

105.3 

a  These  differences  were  established  by  four  lines  of  level  between  the  two  ends  of  the  lower  divi- 
rion,  the  extreme  resolta  differing  by  0.058  foot.    The  mean  of  the  four  was  assumed  as  oorieot. 
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Submergence  of  crown  of  interior  of  lower  divieion  of  oonduit^ 


Date. 


AngiiAt25 

July  29 

Do 

September  24 . 


1896. 


AmoantofsalMaaflngBiiM. 


Hoar. 


11.47  a.  m  . 
2.23  p.  ni . 
12.07  p.  m . 
12m 


At  upper 

end  of 

diviflion. 


Fett. 


3.2 
3.2 
8.2 
3.1 


At  lower 

end  of 
divtelon. 


Feet. 


4.2 
4.1 
4.1 
3.9 


Smeanik 

of  BlOMOf 

«<iQdiii(=S. 


acMU 

.0H1S 


For  detailH  aa  to  the  variation  of  velocities  in  the  plane  of  the  cross  section  of  tbe 
conduit  see  cnn-es  showing  velocity  in  the  conduit  at  ganging  station  No.  1,  tnuifr 
niitted  herewith. 

On  March  15-18, 1860,  Gen.  M.  0.  Meigs,  then  in  charge  of  the  Wash- 
ington  Aqneduct,  made  some  experiments  to  determine  the  velocity  in 
that  part  of  the  lower  division  of  tbe  conduit  included  between  gauging 
station  No.  1  and  waste  weir  No.  3,  which  he  described  as  follows: 

From  the  15th  to  the  18th  of  March,  1860,  wishing  to  draw^nt  some  of  the  water 
from  the  receiving  reservoir,  I  caused  the  gates  or  the  wasteweir  (No.  3}  between 
the  two  reservoirs  to  be  opened,  admitted  the  water  through  the  gate  at  the  receive 
ing  reservoir,  allowed  the  water  to  flow  freely  until  it  had  established  its  regimen, 
and  the  flow  had  become  uniform.  I  dropped  a  float  into  the  aqueduct  through  the 
waste  valve  near  the  gatehouse  (gauging  st<ition  No.  1)  proceeded  to  tbe  lower  waate- 
woir  and  noted  tbe  time  of  the  arrival  of  the  float  at  that  point.  This  was  repeated 
several  times.  The  distance  traversed  by  the  float  was  7,320  feet ;  average  time  oc- 
cupied bv  several  floats  in  traversing  this  distance,  3,171  seconds;  surface  velocity  ii 
the  middle  of  the  current,  2.3084  feet  per  second.  Depth  of  water  in  the  condait 
during  the  experiment  3.465  feet.        #        *        * 

The  area  of  the  water  section  during  this  experiment  was  22.527  sqnare  feet;  the 
wet  perimeter  12.024  feet.  Assuming  the  formula  v = V  >< 0.8369  =  mean  velocity,  we 
should  have  for  the  mean  velocity  1.9319  feet  per  second,  etc. 

The  sine  of  the  angle  of  slope  of  the  water  surface  being  that  of  the 
conduit  itself  was  =0.00015,  and  the  hydraulic  radius  deduced  from  tbe 
figures  given  is  1.873  feet. 

Substituting  these  values  in  the  formula  Vr=0  \/RS  and  using  Gen- 
eral Meigs's  value  for  the  mean  velocity  we  have  0=115.3. 

If,  as  was  probably  the  case,  the  floats  did  not  remain  in  the  middle 
of  the  surface  current  during  their  passage,  but  occupied  various  posi- 
tions thereon,  the  ratio  of  the  float  velocity  to  the  mean  velocity  would 
probably  have  been  greater  than  that  used  by  General  Meigs.  In  tbe 
experiments  on  the  new  Croton  Aqueduct  this  ratio  is  about  0.96  or  0.97. 
Using  the  first  number,  we  obtain  a  value  of  2.216  foot-seconds  for  the 
mean  velocity,  and  a  value  of  132.2  for  O,  a  result  which  differs  very 
considerably  from  those  deduced  from  the  current  meter  observationfi 
already  described. 

Oauging  station  No.  2  is  situated  on  a  straight  section  of  9-foot  con- 
duit 254  feet  in  length,  well  plastered  on  the  inside,  which  lies  between 
two  straight,  rough,  unlined  tunnels,  the  gauging-station  being  40 
feet  below  the  upper  one  of  these  tunnels. 

On  the  upper  division,  above  the  gauging  station,  there  are  42  curves 
of  a  total  length  of  6,601  feet  and  an  average  radius  of  500  feet^  and 
below  the  station  37  curves  of  an  aggregate  length  of  7,351  feet  and  an 
average  radius  of  453.7  feet. 

Ten  sets  of  observations,  on  five  different  days,  were  taken  at  gang- 
ing station  No.  2;  the  elevation  of  the  surface  of  the  watar  on  the  first 
three  dates  being  read  at  manhole  No.  1,  gauging  station  No.  2,  and  at 
the  north  connection  of  tlie  Dalecarlia  Keservoir,  and  on  the  last  two 
dates  at  bridges  2  and  3  in  addition.  The  results  are  shown  in  the 
tables  following. 
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Mifdraulic  data  relaiing  to  the  section  of  conduit  between  gauging  8i4ition  No,  S  and  the 
north  connection  of  the  DalecarHa  Reservoir, 


Dftte. 


Meantime. 


1887. 

>14 8.60  p.m. 

Do 12.55  p.m. 

JttiwlO I  12.01p.m. 

Do 3.4Up.m. 

Juno  22 3. 47  p.  m . 

Do 11.5:Ja.m. 

July  3 ]2. 13  p.m. 

Do 3.  oOp.  m. 

JttljJB 13.10p.m. 

uo I    5.12  p.m. 


1 


Mean. 


Mean 

veioc- 

ity. 


I  Ratio 
Maxl-  .ofmeau 
mum     to  mnx 


1.055 
1.063 
1.379 
1.382 
1.534 
1.545 
1.765 
1.800 
1.826 
1.898 


veloc- 
ity. 


^i.'il 
1.23 
1.67 
1.68 
1.74 
1.72 
1.98 
2.07 
2.09 
2.13 


I 


iiimm 
veloc- 
ity. 


0.872 
.864 
.878 
.875 


.891 
.870 
.874 
.891 


.879 


Differ, 
enco  of 
head  at 
ends  of 
section. 


Feet. 
0.717 
.717 
1.207 
1.217 
1.627 
1.527 
2.147 
2.162 
2.217 
2.217 


Length 

of  sec 

Uon. 


Feet, 
22,719 
22,719 
22, 719 
22,719 
22,719 
22,719 
22. 719 
22,719 
22,719 
22,719 


Feet. 
2.25 
2.26 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 


125.2 
126.1 
126. 2 
125.9 
124.7 
125.6 
121.1 
123.1 
123.2 
128.1 


124.9 


BV>r  details  as  to  the  variation  of  velooities  in  the  plane  of  the  cross  section  of  the 
oondnit  see  curves  showing  velocity  in  the  conduit  at  gauging  station  No.  2,traus- 
miitod  herewith. 

Submergence  of  crown  of  interior  of  above  section  of  conduit. 


Date. 


1897. 

Jane  14 

Juno  10 , 

Jane  22 

July  3 

Julys 


Amount  of  suhmerg- 
ence. 


^?"f°«       nection, 
No  S         DalecarHa 
^***  ^-        Reaervoir. 


Feet. 

a  -0. 09 
+0.80 
+1.12 
+0.19 
+  0.64 


Sine  angle 
of  a\oyte  of 
conduit —S. 


Feet. 
+2.63 
+8.02 

+  3.03 
+  1.47 
+1.86 


0.00015 
0. 00D15 
0.00015 
0.00015 
0.0(K)16 


•  Minaa  sign  denotes  that  hydraulic  grade  line  is  below  crown  of  arch;  plus  sign  that  it  is  above. 

Considering  the  section  of  conduit  between  bridge  No.  2  and  gauging 
station  No.  2,  a  distance  of  more  than  17,000  feet,  the  observations  of 
July  3  show  that  the  water  was  0.90  feet  below  the  interior  crown  of 
the  condait  at  bridge  No.  2  and  0.19  feet  above  the  crown  at  the  gang- 
ing station,  and  on  July  8,  0,35  feet  below  the  crown  at  bridge  No.  2 
and  0.64  feet  above  the  crown  at  the  ganging  station.  Using  the  mean 
velocity  as  determined  from  the  two  sets  of  observations  taken  at 
gauging  station  No.  2  on  each  of  the  dates  in  question,  two  values  of  C 
are  obtained  for  this  section  of  the  conduit  which  differ  less  than  2  per 
cent  from  the  mean  values  of  C,  determined  on  the  same  dates  for  the 
section  of  the  conduit  between  gauging  station  No.  2  and  the  north 
connection  of  the  Delecarlia  Reservoir. 

Between  manhole  No.  1  and  bridge  No.  2  the  average  slope  of  the 
water  surface  on  the  dates  just  mentioned  was  0.00015  and  0.000143, 
respectively,  as  against  0.0000884  and  0.0000935  for  the  section  between 
bridge  No.  2  and  gauging  station  No.  2,  showing  that  under  the  same 
bead  the  former  section  has  a  more  restricted  flow  than  the  latter. 

Denoting  the  lower  division  of  the  conduit  as  Section  A,  the  section 
between  the  north  connection  of  the  DalecarHa  Beservoir  and  gauging 
station  No.  2  as  Section  B,  that  between  gauging  station  No.  2  and 
bridge  No.  2  as  Section  G,  and  that  between  bridge  No.  2  and  manhole 
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No.  1  as  Section  D,  the  following  comparative  table  has  been  prepared 
to  show  the  characteristicH  which  probably  affect  the  velocity  of  flow 
in  the  conduit: 


Length. 

Num. 
berof 
man* 
boles. 

Unlined 

tODDelt. 

EnlarisedaeR- 

tioDS,9f6et 

9  inches 

diameter. 

Cuiree. 

Section.* 

Ko. 

Length. 

No. 

Ap. 

proxi- 
mate 
length. 

No. 

ATcragP 
radius. 

ATenp 
eitcsirf 

l.OMM 
ofooDdBiL 

A 

10.  150 

21',  719 

17,526 

7,201 

14 
SI 
22 
9 

60 
2 

"iooo' 

500 

12 

27 
28 
14 

Fmit. 

427.3 
4S3.7 
529.8 
440.7 

0 

B 

^ 

2 
S 

2 

1.351 
1,1» 
1.824 

a  For  locfttion  of  sections  see  map,  sheet  1. 

6  There  are  three  short  abruptly  enlariced  aeotiona  on  Section  A.  i.  e.,  aA  efflaent  gatehouse,  «a^ 
weir  No.  2.  nnd  intiuent  gatehouse. 
e  lu  addiiion  there  ia  a  short  abruptly  enlarged  section  on  Section  B.  L  e.,  at  waateweir  No.  1 

With  the  exceptions  noted  in  the  preceding  table,  the  entire  conduit 
is  of  circular  cross  section,  9  feet  in  diameter,  and  is  plastered  on  the 
interior. 

When  the  lower  division  of  the  conduit  was  cleaned,  in  June,  1896,  K 
was  noticed  that  the  entire  interior  was  covered  with  a  thick,  short 
growth  (sibout  one  or  two-tenths  of  an  inch  in  length)  to  which  mock 
fine  sediment  adhered,  doubtless  increasing  the  friction  of  the  water 
against  the  inteiior  of  the  conduit.  This  growth  was  carefully  scraped 
o§',  but  was  found  as  before  when  the  conduit  was  cleaned  in  Juue, 
1897,  and  was  again  removed.  It  was  found  on  both  occasions  on  every 
part  of  Section  A,  but  on  no  other  section  of  the  conduit.  It  is  not 
known  to  what  extent  the  new  growth  had  progressed  when  the  cur- 
rent meter  observations  were  taken  at  gauging  station  No.  1,  batitii 
believed  that  to  this  cause  may  be  the  small  value  of  G  for  this  division. 
This  opinion  is  strengthened  by  the  fact  that  at  gauging  station  Ko.  1 
the  mean  of  the  velocities  taken  at  the  twelve  positions  of  the  meter 
nearest  the  wall  of  the  conduit  is  in  every  instance  much  smaller  witk 
reference  to  the  corresponding  mean  velocity  than  is  the  case  at  gauging 
station  No.  2.* 

Tlie  restriction  of  the  flow  in  Section  D  is  probably  due  to  the  fact 
that  this  section  has  25  per  cent  of  unlined  tunnel,  as  against  7  per  cent 
on  Section  0  and  6  per  cent  on  Section  B.  In  addition,  the  tunnels  on 
Section  1>  are  the  roughest  on  the  entire  conduit. 

Manholes  on  sections  A,  B,  G,  and  D,  are  at  average  distances  apart 
of  725,  733,  784,  and  800  feet,  respectively.  It  is  known  that  when  the 
crown  of  the  interior  of  the  conduit  is  submerged  the  manholes  caase 
disturbances  which  extend  to  the  bottom  of  the  conduit,  as  is  shown  by 
the  fact  that  in  such  cases  no  deposits  on  the  bottom  are  found  undera 
manhole,  although  plentiful  within  a  few  feet  both  above  and  below  it. 

Sections  B  and  G  have  apparently  about  the  same  values  of  G,  although 
the  former  section  is  considerably  the  more  crooked,  and  has  much  the 
larger  number  of  the  9  feet  9  inches  abruptly  enlarged  sections. 


"Since  this  report  was  submitted  two  extended  series  of  current  iuet«r  obserrar 
tions  have  been  taken  on  Section  A — one  immediately  after  cleaning  the  eoDduit. 
These  observations  showed  that  the  growth  alluded  to  decreased  the  value  of  C  only 
about  2  per  cent. 
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Although  the  vahie  of  0  obtained  on  difterent  days  varied  to  some 
extent,  yet  it  may  be  broadly  stated  that  for  both  Sections  A  and  B 
(submerpfed  sections)  itreniained  practically  constant  for  the  entire  series 
of  observations  on  each  of  these  sections. 

Having  discussed  the  theoretical  results  of  the  gaugings,  it  now 
remains  to  show  what  light  they  throw  upon  the  more  important  prac- 
tical question  of  the  ultimate  capacity  of  the  conduit 

The  ultimate  ca])acity  of  the  conduit  is  based  upon  the  assumption 
that  the  Potomac  is  at  its  lowest  stage  and  that  the  water  in  the  dis- 
tributing reservoir  is  not  allowed  to  fall  below  the  reference  of  144  feet 
above  datum,  which  is  about  2  feet  below  its  present  level,  but  is  above 
the  level  to  which  it  tell  on  numerous  occasions  in  1893, 1894,  and  1895. 
Any  further  lowering  of  the  water  in  the  distributing  reservoir  would  too 
seriously  diminish  the  storage  capacity  of  the  two  reservoirs,  and  would 
reduce  their  depths  to  such  an  extent  as  possibly  to  cause  vegetable 
growth  to  originate  in  them. 

On  July  8, 1897,  the  Potomac  was  at  about  its  lowest  stage;  uniform 
flow  had  been  established  in  the  upper  division  of  the  conduit  for  about 
twenty-four  hours  preceding  the  observations,  and  during  this  time,  as 
determined  by  computations  from  the  preceding  observations,  the 
Dalecarlia  Reservoir  had  been  kept  at  the  same  level  which  it  would 
have,  provided  the  distributing  reservoir  was  at  the  reference  of  144 
feet  above  datum  and  was  receiving  the  same  volume  of  flow  as  the 
Dalecarlia  Resei-voir.  Therefore,  so  far  as  the  upper  division  of  the  con- 
duit is  concerned,  no  theoretical  quantities  are  involved^  and  the  maxi- 
mum discharge  is  computed  from  the  measured  velocity  at  gauging 
station  No.  2  on  July  8,  when  the  assumed  conditions  actually  existed. 
The  mean  velocity  on  this  date,  as  determined  from  the  two  sets  of 
observations,  was  1,K62  feet  per  second,  corresponding  to  a  discharge 
of  76,564,055  gallons  in  twenty-four  hours. 

As  the  distributing  reservoir  has  no  sluice  tower  or  wasteweir  by 
which  it  can  be  kept  at  a  constant  level  without  afl[ecting  the  hydraulic 
grade  line  in  the  conduit,  it  was  impracticable  to  keep  this  reservoir  at 
reference  144  and  discharge  into  it  the  total  volume  of  flow  of  the  upper 
division.  Therefore  the  difference  of  head  between  the  two  reservoirs 
necessary  to  give  this  discharge  was  computed  from  the  observations 
taken  at  gauging  station  No.  1  in  1896  (giving  to  G  the  value  104),  the 
result  obtained  being  1.45  feet 

Although  the  ultimate  daily  capacity  of  the  conduit  is  still  about 
31,000,000  gallons  more  than  the  present  daily  consumption,  yet  it 
should  be  remembered  that  the  consumption  is  now  about  60  per  cent 
of  the  maximum  capacity  of  the  conduit,  while  ten  years  ago  it  was 
only  about  35  per  cent  of  this  quantity.  Before  the  consumption  equals 
the  maximum  capacity  of  the  present  conduit  another  conduit  should 
be  completed  and  be  in  readiness  to  furnish  the  city  with  an  increased 
supply  of  water.  To  construct  another  conduit  from  Great  Falls  to 
the  distributing  reservoir  would  take  several  years,  and  in  advance  of 
the  actual  work  of  construction  accurate  surveys  would  have  to  be 
made,  lands  purchased,  and  the  route  of  the  new  conduit  located.  It 
would  therefore  seem  the  part  of  wisdom  not  to  defer  too  long  the  pre- 
liniinary  oi)erations  necessary  to  inaugurate  the  work.  The  United 
States  already  owns  about  four-fifths  of  the  land  which  would  be  needed 
for  the  purpose,  and  the  rest  should  be  acquired  while  prices  are  reason- 
able and  few  improvements  are  located  on  the  lands  to  be  purchased, 
and  it  is  propose<i  in  the  next  annual  report  to  submit  detailed  estimates 
for  the  preliminary  work. 
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NEGSSSITT    FOR    INCREASING    THE    MEANS    OF    SUPPLYING   YTATSE 
FROM  THE  DISTRIBUTING  RESBRYOIB  TO  THE  CITY. 

The  completion  of  the  work  of  raising  the  dam  at  Great  Falls  and 
removing  deposits  from  the  conduit  marks  the  conclusion  of  all  openp 
tions  of  magnitude  necessary  to  develop  the  maximum  flow  of  the  con- 
duit. The  recent  current-meter  observations  show  that  this  maximam 
flow,  provided  the  distributing  reservoir  is  not  allowed  to  fall  more  than 
2  feet  below  its  present  level,  is  about  76,500,000  gallons  in  twenty-four 
hours  or  about  31,000,000  gallons  per  day  more  than  the  present  daily 
consumption — a  very  satisfactory  condition  of  affairs  so  far  as  this  part 
of  the  system  alone  is  concerned. 

For  several  years  the  trunk  mains  leading  from  the  distributing  reser- 
voir to  the  city  have  been  overtaxed  and  their  limit  of  efficient  flow  has 
already  been  reached.  Every  additional  increase  in  the  volume  of  flow 
through  these  mains  will  be  marked  by  a  rapid  decrease  in  pressuresin 
those  parts  of  the  city  supplied  by  gravity  alone. 

It  therefore  is  seen  that  the  aqu^uct  system  is  capable  of  briDging 
to  the  distributing  reservoir  daily  about  31,000,000  gallons  more  water 
than  it  can  efficiently  supply  to  th^city  from  that  reservoir. 

Gonsumers  of  Potomac  water  will  experience  but  little  practical  benefit 
from  the  completion  of  the  work  of  raising  the  dam  and  removing 
deposits  from  the  conduit  until  some  method  is  provided  for  bringing  as 
additional  supply  of  water  from  the  distributing  reservoir  to  the  serrioe 
mains  of  the  city. 

A  commission  of  experts  appointed  by  authority  of  the  Secretary  of 
War  in  November,  1896,  rei)orted  that  the  completioii  of  the  unfinished 
tunnel  between  the  distributing  and  Iloward  University  reservoirs 
furnished  the  most  economical  method  ^'for  bringing  increased  water 
supply  from  the  reservoir  in  Georgetown  to  Washington  by  pipes  or 
otherwise.'' 

In  accordance  with  this  report  I  therefore  submit  in  the  proper  place 
an  estimate  for  resuming  and  completing  work  u|>on  the  Aqnedad 
Tunnel  and  the  new  reservoir  near  Howard  University. 

EXPLANATION  OF  ESTIMATES. 

Repairing  north  connection  ofhy-conduity  Dalecarlia-  Reservoir. — Should 
the  water  in  the  Dalecarlia  Reservoir  ever  become  so  polluted  from  any 
cause  as  to  render  it  unfit  for  drinking,  the  total  supply  for  the  city 
would  have  to  pass  through  the  by-conduit,  which  is  now  in  such  bad 
condition  at  its  upper  end  as  to  permit  the  free  interchange  of  its 
waters  with  *those  of  the  reservoir.  In  view  of  the  completion  of  tlie 
excellent  system  of  protection  works  around  the  reservoir,  contamina- 
tion through  drainage  from  the  surrounding  watershed  seems  a  verj 
remote  contingency,  yet  should  it  ever  occur  the  consequences,  in  tbe 
present  condition  of  the  byconduit,  would  be  so  grave  that  it  is  un- 
questionably the  part  of  wisdom  to  keep  this  by-conduit  always  in  as 
good  condition  as  its  faulty  construction  will  permit.  It  is  believed 
that  the  north  end  of  this  by-conduit  can  be  repaired  at  a  cost  not  to 
exceed  $3,000  and  an  appropriation  of  this  amount  for  the  purpose 
specified  is  recommended. 

Repairing  the  conduit  road. — Travel  upon  this  road  is  increasing  so 
rapidly  every  year  that  it  is  impossible  to  keep  it  in  proper  condition  out 
of  the  present  appropriation,  without  detriment  to  other  more  important 
parts  of  the  aqueduct  system.  The  road,  however,  forms  ho  popular, 
usefril,  and  beautiful  a  highway,  that  its  condition  should  be  improved 
from  year  to  year,  rather  than  allowed  to  deteriorate  as  must  of  neoes- 

Digitized  by  LjOOQIC 


APPENDIX   AAA WASHINGTON   AQUEDUCT.  4011 

saty  be  the  ease  if  the  road  mast  be  kept  up  solely  from  the  very  limited 
appropriations  for  the  operation,  maintenauce,  aiid  repair  of  the  Wash- 
ington Aquedact.  I  therefore  urgently  recommend  that  hereafter  an 
annual  appropriation  of  $5,000  be  made  for  the  specific  purpose  of  repair- 
ing the  conduit  road,  the  care  of  culverts,  ditches,  slopes,  etc.,  to  be 
paid  as  heretofore  from  the  annual  appropriation  for  the  Washington 
Aqueduct. 

Completing  the  Washington  Aqueduet  tunnel  and  new  reservoir, — As 
previously  explained,  the  Washington  Aqueduct  is  now  capable  of 
delivering  into  the  distributing  reservoir  in  Georgetown,  at  its  maximum 
discharge,  about  31,000,000  gallons  per  day  more  than  the  overtaxed 
trunk  mains  can  efficiently  carry  into  the  city.  A  commission  of  experts 
appointed  by  authority  of  the  Secretary  of  War  in  November,  1895, 
reported  that  the  completion  of  the  unfinished  tunnel  between  the  dis- 
tribnting  and  new  reservoirs  furnished  the  most  economical  method  <^  for 
bringing  increased  water  supply  from  the  reservoir  in  Georgetown  to 
Washington  by  pipes  or  otherwise."  The  completion  of  this  tunnel  will 
necessitate  that  of  the  new  reservoir. 

In  view  therefore  of  the  report  of  the  commission  of  experts  already 
alluded  to,  it  is  recommended  that  the  sum  of  9805,850.30  be  appropri- 
ated for  resuming  work  upon  and  completing  **the  tunnel  between  the 
distributing  reservoir  and  the  new  reservoir  near  Howard  University, 
and  for  the  other  works  connected  therewith,  including  the  latter 
reservoir." 

In  connection  with  this  subject  it  is  proper  to  invite  attention  to  the 
fact  that  over  $290,000  of  the  appropriations  made  by  the  act  of  1882 
and  by  subsequent  acts  for  <^ increasing  the  water  supply  of  Washing- 
ton, D.  G.,"  remains  unexpended  in  the  Treasury  of  the  United  States. 
This  sum  also  should  be  made  available  for  the  purposes  just  indicated. 

Storehouse  and  stable, — A  combined  storehouse  and  stable  is  urgently 
needed  at  Great  Falls.  The  present  building  used  for  that  purpose  is 
a  mere  wooden  shell,  old,  decaying,  unsightly,  and  insecure,  and  affords 
neither  adequate  shelter  nor  protection  to  the  valuable  Government 
property  stored  at  the  Falls. 

1  therefore  urgently  recommend  an  appropriation  of  $3,000  for  the 
construction  of  a  combined  storehouse  and  stable  of  brick,  with  slate 
roof. 

In  previous  annual  reports  recommendations  have  been  made  and 
estimates  submitted  for  certain  works  necessary  for  the  preservation 
and  repair  of  the  Aqueduct  system.  In  these  recommendations  and 
estimates  I  heartily  concur,  and  the  explanation  for  their  necessity  and 
the  estimates  of  their  cost  are  consequently  restated. 

storage  yard. — The  storage  yard  on  the  bank  of  Rook  Creek,  in  rear  of  and  per- 
taining to  the  Aqueduct  offico,  is  entirely  unsuited  to  the  purpose.  It  is  too  low, 
and  the  route  ft'om  it  to  the  level  of  the  street  being  steep  and  tortuous,  before  the 
very  heavy  castings  required  for  repairs  could  be  hauled  out  much  damage  and 
destruction  of  property  might  be  done. 

A  portion  of  these  supplies  has  been  placed  in  a  yard  at  the  distributiug  reservoir 
for  use  in  the  country  portions  of  the  routes  of  the  mains^  and  the  remainder,  for 
ooe  in  the  city  portions  of  these  routes,  has  been  placed  in  a  portion  of  Tweuty- 
aeventh  street,  near  M  Street  Bridge,  which  has  been  loaned  for  the  purpose  by  the 
District  government  until  the  street  is  wanted  for  further  improvement. 

When  this  occurs  this  office  will  be  without  a  storage  yard  and  one 
should  be  purchased  as  soon  as  possible.  It  should  1^  near  the  office 
and  at  or  near  the  grade  of  the  street,  so  that  the  heavy  castings  and 
machinery  needed  for  repairs  can  be  quickly  gotten  out. 

It  is  believed  that  a  suitable  lot  can  be  obtained  by  purchase  or  con- 
demnation for  $10,000,  and  an  appropriation  of  this  amount  for  the 
purpose  specified  is  recommended. 
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ProleetUm  of  the  inUt  to  the  oonduit  at  Qroat  Falb.— The  bank  of  the  Chesapeake  nd 
Ohio  Canal,  which  runs  parallel  to  the  Potomac  at  Great  Falls,  and  aboat  ISOfert 
from  it,  is  about  14  feet  higher  than  the  uncovered  chamber  jnst  above  the  Maij- 
laud  end  of  the  Aqiietlaot  Dam  that  forms  the  inlet  from  the  river  to  the  condnii 
In  the  flood  of  November,  1877,  which  rose  at  Great  Falls  to  the  height  of  160  feet 
above  the  datum  of  the  Ai^uednct,  or  12  feet  higher  than  the  orest  of  the  dam,  the 
canal  bank  at  a  point  opposite  the  inlet  was  washed  down  to  the  river  and  a  piitef 
it  into  the  inlet.    I  quote  from  the  annual  report  of  the  Aqueduct  for  187B: 

'*The  masonary  forming  the  arch  of  the  feeder  was  uncovered  from  a  point  near 
the  middle  of  the  canal  to  the  mouth  of  the  feeder,  a  distance  of  150  feet.  Tte 
chamber  at  the  head  of  the  Aqueduct  was  filled  with  stones  that  had  formed  tbi 
slope  wall  of  the  canal,  and  the  Aqueduct  feeder  for  a  distance  of  300  feetwaafiUei 
with  d^'bris  to  depths  varying  from  3  to  6  feet,  so  as  to  entirely  stop  the  flow  if 
water  during  the  ordinary  low  stages  of  the  river." 

In  the  stiU  higher  flood  of  June,  1888,  which  rose  to  the  height  of  16  feet  otv 
toe  Aqueduct  Dam,  the  canal  bank  was  again  washed  down  to  the  river,  but  fxib 
tunateiy  the  damage  did  not  occur  immediately  opposite  the  inlet  to  the  oondiiit) 
but  from  200  to  400  feet  higher  up,  so  tliat  the  mi^or  part  of  the  di^bris  being  left  (■ 
the  margin  of  the  river  and  a  part  of  it  being  carried  over  the  dam,  not  so  nniA 
filling  of  the  inlet  to  the  oonduit  was  done,  but,  as  in  the  fiood  of  1877,  itva 
partially  obstructed. 

The  annual  report  of  the  Aqueduct  for  1889,  says : 

''The  banks  of  the  Cheflapeake  and  Ohio  Canal  abov^  and  below  the  meatii rf 
the  conduit  were  carried  away  and  that  opposite  the  conduit  was  threatened.  A 
number  of  men  were  kept  at  work  on  this  bank  during  the  freshet,  and  it  is  beliefii 
that  had  it  not  been  lor  the  energetic  work  of  this  force  and  the  widening:  lai 
str«'ngtbening  of  the  bank  at  this  locality  in  April,  great  damage  would  bin 
occurred  at  the  mouth  of  the  oonduif 

It  will  be  observed  that  in  the  freshet  of  1877,  not  only  the  inlet  chamber,  botte 
conduit  itself  was  filled  with  d6bris  to  a  depth  of  from  3  to  6  feet  for  a  dietaoeetf 
800  feet  in  from  its  month,  but.  the  water  in  the  river  being  at  a  high  stage,  thai 
was  still  waterway  enough  in  tue  conduit  above  the  debris  to  enable  the  supply  t> 
the  city  to  be  kept  up.  Had  a  complete  closure  of  the  mouth  of  the  ooDdni 
occurred,  with  12  to  16  feet  of  water  over  it,  there  would  have  been  no  poeiilih 
way,  with  the  torrent  raging  over  the  mouth,  to  remove  the  obstruction  before  tbe 
river  snbsided,  and  the  water  supply  to  the  city  would  have  been  cut  oflf. 

There  ih  no  more  important  part  of  our  system  of  water  supply  to  be  oarefiiilj 

lanled  than  tbe  head  of  the  conduit  at  Great  Falls,  and  in  oraer  to  avert  daii«:«n 

ke  those  of  1877  and  18H9,  to  which  tbe  water  supply  is  liable  at  every  ftwhet,! 
masonry  wall  should  be  built  between  the  river  and  the  canal,  rising  a  few  itA 
higher  than  the  latter  and  extending  np  river  from  the  mouth  of  the  conduit  as  ^ 
as  tho  limit  of  the  Government  land,  and  thence,  at  about  a  right  angle,  anditill 
on  the  Government  land,  to  the  shore  of  the  river.  The  estimated  cost  of  this  vsA 
is  $5,000. 

Annual  appropriation  for  operation^  maintenance^  and  repair  of  Ai 
Aqueduct  system, — Owing  to  the  experience  gained  during  tbe  t^ 
preceding  years,  it  is  now  known  that  it  is  entirely  practicable  to  remove 
all  deposits  from  the  Aqueduct  and  to  scrape  and  sweep  the  interior 
thoroughly  once  every  year  at  comparatively  small  cost,  and  it  is  pro- 
posed to  carry  out  this  plan  annually  hereafter.  In  order  to  do  this  bo 
increase  over  the  regular  annual  appropriation  of  the  preceding  yeftf 
is  deemed  necessary,  and  I  therefore  recommend  the  appropriation  of 
$21,000  for  the  preservation,  maintenance,  and  repair  of  the  Washing- 
ton Aqueduct,  a  sum  which  is  but  one-half  of  1  per  cent  of  the  oost  d 
the  works. 

APPEOPEIATTONS  AM)  DBPOSIT8. 

By  act  approved  March  3, 1897  (Public— No.  129),  there  were  appro^ 

priated  for 

Wa$h,ingion  Aqueduet, 

For  en gineering,  maiiitoDan ce,  and  general  repairs Wt  ^ 

For  constructing  new  telephone  line  between  office  and  Great  Falls ^7^ 

A  project  for  the  expenditure  of  these  appropriations  was  submitted 
on  May  26,  and  approved  by  the  Chief  of  Engineers  on  May  27, 1897. 
The  work  will  be  accomplished  during  the  fisc^  year  commencing  Jnly 
1, 1897. 

By  direction  of  the  Secretary  of  War  and  to  cover  any  damages  to 
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the  property  of  the  Aqueduct  system,  the  following  sums  were  deposited 
with  the  Treasurer  of  the  United  States  to  the  credit  of  the  Washing- 
ton Aqueduct: 

KoTeml>eT  28»  1895,  by  Metropolitan  Railroad  Company $500 

June  12, 1896^  by  Capital  Traction  Company 500 

June  19, 1896,  by  Glen  Echo  Railroad  Company 500 

Jnne  22,  1896,  by  Washington  and  Great  Falls  Electric  Railway  Company 500 

It  has  not  been  necessary  to  expend  any  of  this  money  for  the  pur- 
poses contemplated,  and  by  order  of  the  Secretary  of  War  the  deposit 
made  by  the  Glen  Echo  Bailroad  Company  was  returned  to  the  company 
on  May  25, 1897. 

ESTIMATES. 

The  estimates  of  appropriations  that  should  be  made  for  the  year 
ending  June  30, 1899,  are  as  follows: 

For  repairing  the  north  connection  of  the  by-conduit,  Dalecarli  a  Reservoir .  $3, 000. 00 

For  repairing  the  Condait  road 5,000.00 

For  resuming  work  upon  the  Washington  Aqueduct  tunnel  and  new  res- 
ervoir and  their  accessories 806,850.30 

For  building  combined  storehouse  and  stable  at  Great  Falls 3, 000. 00 

For  purchase  or  condenmation  of  a  site  for  a  storage  yard 10, 000. 00 

For  protection  of  the  inlet  to  the  conduit  at  Great  Falls 5, 000. 00 

For  OT>eration,  maintenance,  repair,  etc.,  of  the  Aqueduct  and  its  acces- 
sories   21,000.00 

Total 852,850.30 

Money  statements. 

July  1, 1896,  amount  appropriated  by  act  of  June  11, 1896 $20, 000. 00 

Jane  30, 1897,  amount  expended  during  fiscal  year 19, 338. 92 

Jnly  1, 1897,  balance  unexpended 661.08 

July  1, 1897,  outstanding  liabilities 618.35 

July  1, 1897,  balance  available 42.73 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne 
30,1899...- *862,850.30 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

WASHINGTON  AQUEDUCT,  DISTRICT  OF  COLUMBIA,   1897.     INSERTING  VALVES. 

July  1, 1896,  amount  appropriated  by  act  of  June  11,  1896 $5, 000.00 

June  30, 1897,  amount  expended  during  fiscal  year 4, 758. 68 

Jnly  1, 1897,  balance  unexpended 241.32 


Appropriation9  wMdefar  Uu 

i  Wa$hington  Aqueduct,  wOh  iKe  date$  of  aoUfar 

the  same. 

Date. 

Amount 

Bate. 

Amount 

Date. 

Amount 

September  80. 1850... 
AnguBt  81, 1852  a.... 

lUi«h8,1853 

lhrob8,18S5 

AiigiMtl8.1856 

lUn>ha,1867 

Jnne  12.1858 

June  25,1800 

Jii]t4,  1864 

1600 

5,000 

100,000 

250,000 

250,000 

1,000,000 

800,000 

500,000 

150,000 

142,584 

12,000 

20,000 

52,600 

25,000 

120,822 

MarBta8,1871 

June  10. 1872 

Jannarv  23, 1873 

March  S,1873e 

June  23, 1874  d 

March  3, 1875 

July  81, 1870 

March  8, 1877 

Jane  20, 1878 

March  3, 1879^ 

June  4, 1880/ 

March  3, 1881 

Julyl,1882o 

March  8, 1883 

July  5  1884        .     . 

$114,190 
70,555 
14.000 
43.000 
86,400 
20,000 
22,000 
15,000 
15.000 
20,000 
20.000 
20,000 
20,000 
90,000 
20,000 

Febniary25,1885... 
July  9, 1886 

$20,000 
20,000 

March  3, 1887 

July  18,  1888  A 

March2,1889i 

August  6, 1890/ 

March  3.  1891  ( 

July  14. 1802 

March  8, 1898 

August  7, 1894  m.... 

March  2, 1895  n 

June  11, 18960 

March  8, 1897 

1          Tctal 

20,000 
20,000 
20,000 
25,500 
20,000 
20,000 
80,000 
82,500 
71,500 
25,000 
26,000 

July  28, 1800 

Deeomberao,  1800... 

Ilttdi2,1807 

Jn^  25, 1888 

March  8. 1800 

July  15,  18706 

V 

4,855,657 

Vom—BoTerted  to  the  Treasury :  (a)  $2.81,  (b)  $46.26,  (e)  8560.87,  (d)  85  cents,  (•)  $1,109.87,  (/)  $381.06. 
(0)  $1,354.17,  (A)  $2,266.34,  ({)  $4.12,  (j)  $5,500,  (k)  $2.49,  (m)  $89.96,  (n)  $2,983.87,  (o)  $285.85,  total, 
114,631.08.  Since  1878  one-half  of  the  amounts  appropriated  has  been  contributed  by  the  iTnited 
Ststee  and  the  other  half  by  the  District  of  Columbia. 

*  (805,860.30  of  this  amount  is  for  resuming  work  upon  the  Waahington  Aqneduot 
tonnel  and  new  reserroir  and  their  acceaaones. 
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iDclading  the  amount  actually  spent  on  the  uncompleted  W] 
Aqueduct  tunnel  and  the  new  reservoir  near  Howard  Univi 
total  amount  expended  for  the  construction,  operation,  and  mnii 
of  the  Aqueduct  and  all  accessory  works  up  to  June  30, 
$6,490,710.51,  of  which  amount  the  District  of  Columbia  | 
$1^292,320.25. 

»l>ecU'ully  submitted* 

D.  D.  GaillaI 
Oaptainy  Corpu  of  EtA 
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CONDITION  OP  THK  WATRR   DURIKO  THE  TKAB. 


Condition  of  water  at  Great  Falls,  Dalecarlia  Reseryoir,  and  distribnl  i 
and  height  of  water  orer  dam  at  Great  Falls  for  each  day  in  the  year. 
from  0  tor  extrem^y  maddy  water  to  36  for  perfectly  clear. 

[As  the  work  of  rsisiiiff  the  height  of  the  dsm  wss  in  progress  from  the  beginnii 
yssr  to  SoTsmher  26, 1896,  no  heights  of  water  are  giTsn  for  that  time. 
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Condition  of  water  at  €hreat  FalU,  Daleoarlia  Reservoir,  etc — Continaed* 
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Condition  of  water  at  Oreat  FalU,  DaUearlia  Rotervoir,  etc — Continned. 
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AAA  3. 

INCREASING     THE    WATER   SUPPLY   OF    WASHINGTON,    DISTRICT  OP 

COLUMBIA. 

This  work  was  commeDced  under  an  appropriation  made  by  acttf 
Congress  approved  July  15, 1882. 

The  plan  consisted  in  raising  the  dam  in  the  Maryland  channel  at  ^ 
Great  Falls  of  the  Potomac  tiO  an  elevation  of  148  feet  above  mean  tidi 
at  the  Washington  Navy-yard  and  its  extension  at  that  height  acroa 
Conns  Island  and  the  Virginia  channel  of  the  river;  extending  tl» 
Washington  Aqueduct  from  the  distributing  reservoir  above  George 
town  to  the  site  selected  for  the  new  reservoir  near  Howard  Universi^ 
by  a  tunnel  20,696.3  feet  long;  constructing  at  the  tunnel  outlet  a  nef 
reservoir  of  about  300,000,000  gallons  capacity,  and  connecting  tJoi 
reservoir  by  a  new  line  of  large  mains  with  the  existing  system  of  vatff 
mains  in  the  city  of  Washington. 

So  much  of  the  plan  as  related  to  raising  and  extending  the  dam  it 
Great  Falls  was  completed  during  the  fiscal  year  1887.  No  operation 
under  the  project  were  carried  on  during  the  past  fiscal  year. 

A  watchman  has  been  employed  during  the  year  at  the  uewreserm 
His  duties  have  included  guarding  the  stone  at  the  mouth  of  all  shaft 
except  the  one  at  Foandry  Branch,  which  is  under  the  care  of  tl» 
watchman  at  the  distributing  reservoir. 

The  following  is  a  list  of  the  appropriations  for  this  work,  witlitii 
date  of  act  for  the  same: 

JnlylS,  1882 $l,485,m|| 

July  7,  1884 87,5(BLi 

March  3,1885 87,5(».i 

March  26,  1886 5,00ai 

AngUBt  4,  1886 555,C«li 

March  30,  1888 35o,(Kia« 

Total 2,575,219if 

The  act  of  Congress  approved  March  2, 1895,  making  appropriadwi 
for  the  expenses  of  the  government  of  the  District  of  Columbia  for* 
fiscal  year  ending  June  30, 1896,  and  for  other  purposes,  contained  tto 
following: 

For  raising  the  height  of  the  dam  at  Qreat  FaLls,  together  with  the  cost  of  ss^ 
other  work  as  may  be  fonud  Decessary  in  connection  therewith,  incloding  the  oort« 
strengthening  the  conduit,  and  for  damages  on  account  of  flooding  of  land,  and  otliff 
damages,  one  hundred  and  twenty-five  thousand  dollars,  for  which  amount  and  pth 
poses  the  available  balance  of  the  appropriation  for  increasing  the  water  snppl;  * 
th»  city  of  Washington  shall  be  applicable,  subject  to  aU  the  provisions  and  ^est^^ 
tions  of  the  act  to  increase  the  water  supply  of  the  citf  of  Wasnington,  and  for  othff 
purposes,  approved  July  fifteenth,  eighteen  hundred  and  eighty-two,  and  of  thea^ 
approved  July  fifth,  eighteen  hundred  and  eii^hty-four,  making  appropriations  f(V 
the  expenses  of  the  government  of  the  District  of  Columbia  as  to  apportionment 
and  settlement  between  the  United  States  and  the  District  of  Colambia,  and  tlM 
refunding  thereof.     •     ♦     • 

BAISma  THE  HEIGHT  OF  THE  DAJii  AT  6BKAT  FALL& 

This  dam  extended  from  the  Virginia  to  the  Maryland  shore,  crossing 
Conns  Island.  Its  total  length  was  2,877  feet.  The  width  or  its  cresl 
in  the  Maryland  channel  was  7  feet  9  inches,  and  across  Conns  Island 
and  in  the  Virginia  channel  8  feet  3  inches.  The  reference  of  the  cresi 
was  148  feet  above  datum.    (For  details,  see  Sheet  A.) 

During  periods  of  extreme  L)W  water  in  the  Potomac  River  the  ref- 
erence of  the  surface  of  the  water  at  the  mouth  of  the  conduit  feeder 
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was  but  148.5  feet,  while  that  of  the  interior  of  the  crown  of  the  con- 
duit itself,  if  produced  to  the  p^atehouse,  is  161  feet;  consequently  at 
this  stage  the  surface  of  the  river  was  2.5  feet  below  the  crown  of  the 
9-foot  conduit  produced^  and  the  capacity  of  the  conduit  was  much 
decreased  thereby. 

It  was  therefore  proposed  to  raise  the  height  of  the  dam  from  a  refer- 
ence of  148  feet  to  150.5  feet,  so  that  at  its  lowest  stage  the  river  would 
fill  the  upper  part  of  the  9- foot  section  of  the  conduit. 

The  approved  project  was  to  remove  the  coping  stones,  raise  the 
height  of  the  dam  the  desired  amount,  replace  the  coping  stones, 
securing  them  in  place  by  iron  bolts  and  clamps,  and  strengthen  the 
conduit  to  withstand  the  increased  pressure  caused  by  raising  the  dam. 

The  dam  was  slightly  out  of  level,  and  it  was  proposed  to  correct 
this  as  much  as  practicable  while  raising  the  dam,  so  that  when  com- 
pleted its  crest  would  be  practically  at  a  uniform  height  throughout. 

The  project  contemplated  obtaining  all  of  the  stone  from  the  Govern- 
ment quarry  at  Seneca,  Md.,  which  was  reopened  on  March  21, 1895. 
Quarrying  was  continued  there  until  December  14, 1895,  when  it  was 
decided  that  the  depth  of  "stripping'^  then  necessary  (over  30  feet) 
precluded  all  idea  of  obtaining  stone  from  that  source  economically. 
Six  hundred  and  fifty-one  cubic  yards  of  dimension  stone  and  17  cubic 
yards  of  coping  had  been  quarried  at  Seneca. 

On  January  21,  1896,  authority  was  granted  by  the  Chief  of  En- 
gineers to  obtain  stone  by  contract,  and  after  due  advertisement  the 
bid  of  Mr.  Asa  B.  Cook,  of  Petersburg,  Va.,  for  furnishing  about  1,100 
cable  yards  of  dimension  stone  (granite)  at  $18  per  cubic  yard,  and 
abont  100  cn})ic  yards  of  coping  (granite)  at  $27  per  cubic  yard,  was 
accepted,  and  the  contract  approved  by  the  Chief  of  Engineers  on 
March  28, 1896.  Time  of  commencement  of  contract,  April  10, 1896; 
time  of  completion,  July  1,  1896,  extended  by  authority  of  the  Chief  of 
Engineers  to  September  15, 1896,  and  furtl^er  extended  to  Kovember 
15,  1896.    Completed  November  7, 1896. 

The  total  length  of  dam  raised  was  2,751.1  linear  feet,  the  plan  and 
cross  section  being  as  shown  on  the  accompanying  tracing,  Sheet  A. 

The  first  stone  was  laid  on  September  30, 1895,  and  the  last  stone  on 
November  25,  1896,  work  having  been  suspended  on  account  of  cold 
weather  from  December  14,  1805,  to  March  23,  1896. 

During  the  working  period  there  were,  excluding  only  Sundays  and 
national  holidays,  283  working  days,  out  of  which  there  were  lost. 

Days. 

On  acconnt  of  high  water  in  the  Potomac  River 84 

For  T^ant  of  stone  from  contractor 23 

107 
Leaving  176  days  on  which  it  was  possible  to  work  when  weather  over- 
head permitted. 

The  velocity  of  the  water  on  the  crest  of  the  dam  was  very  great,  and 
it  was  known  in  advance  that  whatever  the  form  of  cofferdam  used,  it 
would  be  exposed  on  the  upstream  side  to  the  pressure  due  to  a  head  of 
from  3  to  5  feet.  Moreover,  the  Potomac  is  subject  to  large  and  sudden 
rises  during  the  working  season,  and  on  such  occasions  carries  much 
driftwood. 

After  a  study  of  the  various  conditions  affecting  the  problem,  it 
seemed  probable  that  the  best  results  would  be  obtained  by  a  cofferdam 
which  would  protect  the  workmen  and  inclose  only  so  much  or  the  dam 
as  could  be  raised  in  a  single  working  day,  and,  after  the  concrete  and 
mortar  bad  set,  could  be  taken  up  and  used  elsewhere. 
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The  propofled  plao,  with  slight  modifioatious  to  suit  the  three  different 
cases,  was  adopted,  and  proved  very  efficient  and  economical.  Against 
a  head  of  from  3  to  5  feet  practically  no  leakage  was  developed  throa^ 
any  of  the  joints  of  the  three  15-inch  courses  of  masonry  laid  withtbe 
nse  of  the  cofterdam.  In  view  of  its  small  cost  and  great  efficiency, it 
is  believed  that  a  detailed  description  of  the  cofferdam,  the  method  of 
using  it,  and  a  statement  of  its  cost  will  not  be  without  interest 

Description  of  the  cofferdam  used  in  raising  the  height  of  the  UnUd 
States  dam  at  Great  Falls^  Md.    (See  tracing.  Sheet  B.)— This  cofferdan 
consists  of  two  horizontal  movable  wooden  bulkheads  A  B  G  D,  ead 
30  feet  long;  the  l^-inch  round  iron  bars  E  E,  for  holding  them  in 
position  and  resisting  the  pressure  of  the  water,  and  the  sandbag  dam 
F  G  and  H  K,  for  closing  the  ends.    The  bulkheads  were  made  bj 
fastening  together  five  2  by  12-inch  by  30-foot  Georgia  pine  planks  wiA 
three  2  by  12-inch  cleats  L  L  L  and  40-penny  nails.    The  joints  between 
the  boards  were  then  carefully  calked  with  jute.    Each  bulkhead  wa& 
also  provided  with  2  ringbolts  M  M,  so  that  it  could  be  handled  either 
with  the  derrick  or  suspension  cable  way.    After  the  riprap  stone  ]^  NH 
had  been  placed  to  shut  off  a  portion  of  the  water,  and  the  old  coping  had 
been  removed,  holes  were  drilled  in  the  old  masonry  for  the  1  J-inch  iroa 
bars  at  the  angle  shown  in  the  section.    These  holes  were  put  in  to  t 
depth  of  24  inches,  and  just  inside  the  upstream  building  line,  so  thit 
the  bulkheads  would  rest  on  the  old  masonry — which  is  the  samewidA 
as  the  new.    The  bulkheads  were  then  put  in  position,  and  the  joii^ 
C  D  between  them  and  the  old  masonry  having  been  calked  with  pieoei 
of  old  bags,  and  the  sandbag  dams  F  G  and  H  K  having  been  hvS^, 
the  cofferdam  was  ready  for  use.    By  the  use  of  an  additional  rowtf 
sandbags  on  the  inside  of  the  cofferdam  the  headers  and  stretcheraii 
the  bottom  course  of  the  downstream  face  of  the  new  masonry  wen 
laid  on  a  bed  free  from  leakage.    These  sandbags  were  then  removed 
and  the  headers  and  stretchers  in  the  bottom  course  of  the  npstreaa 
face  of  the  new  masonry  were  laid  in  water  an  inch  or  two  deep,  ^ 
having  practically  no  current.    All  the  new  masonry  above  the  bottoi 
course  was  laid  on  a  bed  entirely  iree  from  leakage.    This  style  of  erf 
ferdam  was  used  in  raising  the  height  of  the  dam  in  the  Maryland 
channel  for  a  distance  of  460  feet  after  the  weather  became  too  cold  ftc 
the  laborers  to  go  into  the  water.    It  does  not  allow  the  use  of  anj 
stones  in  the  upstream  face  of  the  bottom  course  that  have  quarry  facet 
extending  beyond  the  building  line,  and  it  requires  the  spawling  of 
stones  at  each  Ij-inch  iron  bar  so  as  to  get  the  proper  width  of  dam. 

In  the  Maryland  channel,  until  the  water  became  too  cold  for  labored 
to  enter  it  with  impunity,  the  bottom  of  the  bulkhead  was  kept  aboat  6 
inches  from  the  upstream  face  of  the  dam  by  means  of  two  figure-8- 
shaped  iron  braces,  through  one  of  the  loops  of  which  passed  the  iroo 
bars  E  E,  while  through  the  other  loop  passed  a  similar  iron  bar,  against 
which  the  bulkhead  rested. 

A  row  of  sandbags  was  carefully  placed  so  that  they  would  be  a  little 
below  the  top  of  the  old  masonry  and  would  make  a  tight  joint  with  it 
On  top  of  this  row  of  sandbags  the  wooden  bulkheads  were  placed,  so 
as  to  leave  between  them  and  the  new  masonry  sufficient  space  for  the 
passage  of  the  slight  leakage  through  the  cofferdam. 

This  allowed  the  use,  in  the  upstream  face  of  the  bottom  course,  of 
stones  having  quarry  faces  projecting  several  inches  beyond  the  build-, 
ing  line^  Back  of  the  bulkheads,  and  partly  covering  the  row  of  sand- 
bags on  which  they  rested,  was  placed  another  row  of  sandbags. 

The  cofferdam  being  fixed,  the  other  operations  were  similar  to  thoM 
described  in  the  first  case. 
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In  the  Yir^Tiia  channel  there  was  a  6-inch  offset  below  the  tln'rd 
conrse  of  masonry  (see  cross  section,  Sheet  A),  and  the  holes  for  the 
roand  iron  bars  £  £  were  drilled  in  this  offset  4  inches  above  the 
upstream  face  of  the  new  masonry  and  to  a  depth  of  abont  12  inches. 
The  bottom  of  the  bnlkhead  then  rested  on  the  comparatively  smooth 
upper  surface  of  the  offset,  and  the  space  between  the  bulkhead  and 
the  upstream  face  of  the  masonry  provided  a  passage  for  the  escape  of 
the  slight  leakage  through  the  cofferdam,  as  in  the  second  case.  After 
the  cofferdam  was  fixed,  the  other  operations  were  identical  with  those 
deistcribed  in  the  first  case. 

The  masonry  in  the  portion  of  the  dam  across  the  Virginia  channel 
waa  much  superior  to  that  in  the  part  across  the  Maryland  channel  (see 
cross  sections,  Sheet  A).  Owing  to  this  fact  and  to  the  existence  of 
the  offset  already  described,  operations  on  this  part  of  the  dam  were 
much  simplified. 

The  cofferdam  just  described  was  successfully  used  for  raising  2,095 
linear  feet  of  dam  in  the  Virginia  and  Maryland  channels,  the  656  linear 
feet  across  Conns  Island  requiring  no  cofferdam. 

The  entire  cost  of  the  cofferdam  (wooden  bulkheads  and  sand-bag 
dams),  including  all  operations  connected  with  setting  and  calking  it, 
was  as  follows: 

Saperintendence $184.00 

Materials 322.06 

Labor 1,558.00 

Total 2,064.06 

Two  thousand  three  hundred  and  fifty-two  cubic  yards  of  stone  and 
concrete  were  laid  behind  the  cofferdam,  which  therefore  added  88  cents 
per  cabio  yard  to  the  cost  of  these  items.  As  the  cofferdam  was  used 
for  a  distance  of  2,095  feet,  its  average  cost  per  linear  foot  was  98^  cents. 

To  strengthen  the  conduit  against  the  increased  pressure  which  might 
be  developed  on  account  of  raising  the  dam,  the  embankments  in  which 
the  conduit  rests  were  widened^  as  shown  in  the  following  table: 


Location. 

Side 
widened. 

Feet  of  j 
embank- 
ment 
widened. 

Lenj(thof 
embank* 

roent 
widened. 

Material 
uaed. 

"Rill  ■  njiii  wAat^'WAlT  1  iiTi<1  mnnholA  4        ..................... 

West... 
West... 
West... 
Eaat.... 
Weat... 
West... 
Weat... 
East... 
West... 
East  ... 
Weat... 
East.... 
Weat... 
Eaat.... 
Weat... 
Eaat.... 
Weat... 

3* 
5 

Feet. 
675 
370 
495 
135 
150 
140 
410 
80 
486 
130 
300 
685 
556 
285 
300 
230 
228 

Ou.yda. 
500 

OnlvArt  1 - 

225 

rr«»i  Mgjjiit  finlvcriiii  3  And.  3              ^     ^   <   ^x>. .......    .......... 

367 

CukvBTt  4  .  .--... 

280 

Do     ......-• 

136 

CnlTert  5 

163 

Qnlv^rt  7    - 

451 

Calvert  8 

106 

'BAi-^AAik  eni  verto  8  and  9 

243 

CnlvcMTt  • •> 

73 

I>o 

888 

Cnlwrt  10      

390 

Do        

618 

(«ii|^0j^  12         

238 

J>Q              

250 

Qittvett  17          -  •- - 

163 

Dq 

133 

Xotal      - ^ 

5.455 

4.728 

This  completed  the  work  of  strengthening  the  embankments  and 
makes  a  total  of  9,870  cubic  yards  of  materials  used  for  this  purpose. 
Of  this  amount,  5,147  cubic  yards  were  put  in  place  during  the  fiscal 
year  ending  June  30, 1896,  of  which  3,480  cubic  yards  were  charged  to 
ftft  nnTiin^i  appropriation  for  preservationy  maintenancey  and  repair  of 
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the  Wasbington  Aqueduct,  aud  1,667  cubic  yards  to  the  appropriatw 
for  raiBiiig  the  dam  and  strengthening  the  conduit. 

On  July  29, 1895,  Mr.  John  K.  Co  wen,  president  of  the  trustees  of  t 
Chesapeake  and  Ohio  Canal,  addressed  a  letter  to  the  Secretary  of  Wi 
asking  that  the  trustees  of  the  Chesapeake  and  Ohio  Canal  be  given 
hearing  before  any  final  instructions  were  given  in  regard  to  raisingt 
dam  at  Great  Falls. 

This  communication  was  referred  to  the  Chief  of  Engineers,  who, 
August  2,  recommended  that  ^^an  officer  of  the  Corps  of  Engineers 
designated  to  meet  an  engineer  to  be  selected  by  the  canal  autboriti 
to  form  a  commission  to  report  on  this  question  between  the  Unit 
States  and  the  canal  at  once.  If  this  recommendation  be  approv 
Msy.  H.M.Adams,  Corps  of  Engineers,  is  suggested  to  act  for  the  Unit 
States." 

This  recommendation  of  the  Chief  of  Engineers  was  approved  by 
Secretary  of  War  on  August  5, 1895,  and  Mr.  Cowen  was  uotilied  ther 
by  letter  from  the  Secretary  of  War,  dated  August  6,  1895. 

By  letter  of  August  7, 1895,  to  the  Secretary  of  War,  Mr.  Cowen  sta 
that  the  trustees  of  the  Chesapeake  and  Ohio  Canal  designated  Mr. 
L.  Nicolson,  general  manager,  to  meet  Maj.  H.  M.  Adams,  as  suggea 
in  the  recommendation  of  the  Chief  of  Engineers. 

The  two  commissioners  after  several  meetings  recommeoded  <^  that 
canal  authorities  release  the  United  States  from  all  claims  for  dami 
to  the  canal  embankment  and  towpath  by  reason  of  raising  the  dat 
feet  as  authorized  by  act  of  March  2, 1895,  and  that  the  United  St 
pay  the  estimated  cost  of  the  protection,  $15,000;  the  work  of  ral 
the  dam  to  be  proceeded  with  at  once." 

By  indorsement  of  the  Secretary  of  War,  dated  September  7, 1 
the  Attorney-General  of  the  United  States  was  requested  to  giv« 
opinion  as  to  whether  the  amount  could  be  paid  as  recommended  b] 
commission  in  their  report  of  August  16, 1895. 

By  letter  dated  September  14,  1895,  the  Attorney-General  of 
United  States  stated  that  he  was  of  the  opinion  that  the  Departi 
was  authorized  to  pay  the  $15,000  as  recommended  by  the  commie 
and  the  Chief  of  Engineers  from  the  money  appropriated  by  thd 
of  March  2, 1895.  j 

In  view  of  this  opinion,  the  payment  of  this  sum  as  recommei 
was  authorized  by  the  Secretary  of  War  by  indorsement  of  Septen 
23, 1895.  I 

On  September  26,  1895,  the  officer  in  charge  of  the  Washin 
Aqueduct  notified  the  general  manager  of  the  Chesapeake  and  < 
Canal  Company  that  he  was  authorized  to  pay  the  company  $15 
upon  the  condition  that  the  canal  authorities  should  release  the  Ui 
States  from  all  claims  for  damages  to  the  canal  embankment  and 
path  by  reason  of  raising  the  dam  2^  feet,  as  authorized  by  ai 
March  2, 1895,  and  requested  that  the  trustees  of  the  company  ex6 
an  inclosed  release  to  this  effect  and  formally  authorize  one  of  i 
number  or  the  general  manager  to  receive  the  sum  of  $15,000,  and 
such  release  and  written  authority  be  transmitted  to  this  office,  aa 
panied  by  evidence  of  the  authority  of  the  trustees  of  the  canal  i 
pany  to  act  in  matters  relating  to  the  canal. 

On  September  27, 1895,  the  general  manager  of  the  canal  comf 
stated  that  the  matter  had  been  referred  to  the  trustees. 

On  February  13, 1897,  the  proper  release  and  vouchers  having  I 
signed  by  the  trustees,  the  award  of  $15,000  was  paid  to  the  o 
company. 

The  fbUowing  table  embraces  the  total  expenditures  from  the  af 
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priation  for  raising  the  dam  and  atrengtheniDg  the  conduit.    There  are 
no  known  outstanding  liabilities. 

Table  showing  amount  ofmaieriaU  and  cost  ofvarioua  itema  connecied  with  the  work  of  rais- 
ing ths  United  States  dam  at  Great  Falls,  Md,,  and  strengthening  the  oonduit  against 
increased  pressure  which  may  he  caused  thereby. 


Itoma. 


Total 

aiuonut  of 

work  of 

each  class. 


Total  coat 
of  work  of 
eacholaaa. 


Coat  per 
cubic 
yard. 


Coflt  per 
bolt  or 
damp. 


Plnnt 

Siiperintendeoce  and  office  expeusca 

Cut  atone  quarried  and  purohaaed cubic  yurda.. 

Cut  atone  laid do 

Coping: 

?uarrled  andpurchaaed do 
aken  npfrom  dam do 

Beaet do 

Concrete  in  place do 

Riprap  revetment  in  place do 

Five- root  anchor  bolta  in  place 

Clampe  In  place 

Strengtbeninji:  conduit,  earth  placed cubic  3-arda. . 

Award  paid  Chesapeake  and  Ohio  Canal  Company,  Feb- 
ruary 13,1897 


1,685.U 
1,009.04 

105.54 
1,025.77 
1,045.54 

850.40 
5.108 
1,308 
1,807 
0,390 


a$13,001.29 

7, 273. 50 

88,486.90 

5,106.49 

8,182.98 
2,288.50 
1. 029. 10 
2,043.40 
0,021.08 
2,890.01 
1,881.98 
1,217.89 

15,000.00 


$22.84 
3.10 

80.10 
2.23 
1.50 
6. 83 
1.29 


.19 


$2.2t 
1.44 


Total. 


101,372.79 


a  This  indades  $10,245  paid  for  the  suspension  cableway. 

The  total  amount  appropriated  by  the  act  of  March  2, 1895,  for  "raisiDg 

the  dam  at  Great  Falls''  and  strengthening  the  conduit  was $125, 000. 00 

Amoant  expended  as  per  preceding  table 101,372.79 

Balance 23,627.21 

A  recent  careful  inspection  shows  that  since  completion  tlie  dam  has 
suffered  no  injury  wbatever  either  from  the  heavy  ice  of  the  past  winter 
or  from  freshets,  one  of  which,  that  of  February  24, 1897,  was  the  high- 
est recorded  since  June,  1889. 

In  concluding  this  report  I  beg  to  acknowledge  my  great  indebted- 
ness to  Mr.  F.  W.  Johnston,  assistant  engineer  in  local  charge  of  tlie 
work,  not  only  for  his. intelligent  supervision  of  the  work,  but  also  for 
his  great  ingenuity  in  successfully  overcoming  the  many  difficulties 
arising  in  work  of  this  character. 

Money  statements. 

RAISIKO  THE  HEIGHT  OF  THE  BAM  AT  GREAT  FALLS. 

July  1, 1896,  balance  unexpended $72,734.19 

June  30,  1897,  amount  expended  during  fiscal  year 49, 106. 98 

July  1,  1897,  balance  unexpended 23,627.21 

INCREASING  THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 


Title  of  appropriation. 


Jnlyl, 
1896,  bal- 
ance no- 
expended. 


June  30, 1897, 
amount  ex- 
pended and 
liabilities 
incurred 
during  flacal 
year. 


July  1, 
1897,  bal. 
anoe  un- 
expended 
and  avail- 
able. 


Land  tn  extend  aqueduct 

Extension  of  aqueduct 

liain  connections 

Land  for  reaervolT 

Constmeting  reservoir  and  gatehouse 

Wstfer  rights  and  land  to  extend  dam  at  Great  Falls 

Aggregate 


$24, 454. 84 

150.902.42 

1. 989. 18 

173. 09 

78,538.01 

44,882.04 


$522.05 


$24,454.84 

150,002.42 

1,989.18 

173. 09 

78,015.96 

44,882.04 


300,939.58 
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Improvement  and  care  of  i>ublic  buildings  and  grounds  in 
the  district  of  columbia— washington  monument. 


BBPORT  FOE  THE  FISCAL  TEAR  ENDING  JUNE  $0,  1897.  OFFICERS  IN 
CHARGE,  COL.  (NOW  BRIG,  GEN.)  JOHN  M.  WILSON,  CORPS  OF  ENGI- 
NEERS, AND  COL.  THEODORE  A.  BINGHAM,  U.  S.  A. 


Office  of  Public  Buildings  and  Grounds, 

Washingtanj  D.  0.,  July  19^  1897. 

Obneral:  I  Lave  the  honor  to  submit  the  following  report  of  opera- 
tions upon  pablic  buildings  and  grounds  in  the  District  of  Columbia, 
under  the  Chief  of  Engineers,  during  the  fiscal  year  ending  June  30, 
1897. 

Col.  John  M,  Wilson,  Corps  of  Engineers,  United  States  Army,  was 
the  officer  in  charge  from  the  beginning  of  the  fiscal  year  until  Febru- 
ary 8f  1897,  when  he  was  promoted  brigadier-general  and  Chief  of 
EDgiaeers. 

•  From  February  8, 1897,  First  Lieut.  John  S.  Sewell,  Corps  of  Engi- 
neers, was  temporarily  in  charge,  under  the  direction  of  the  Chief  of 
Engtneero,  until  March  9, 1897,  from  which  date  until  the  end  of  the 
fiscal  year  the  office  has  been  in  charge  of  Col.  Theodore  A.  Bingham, 
United  States  Army,  captain.  Corps  of  Engineers. 

In  addition  to  the  public  buildings  and  grounds,  this  office  has  also 
been  charged  with  the  care  and  repair  of  the  Government  telegraph 
lines  connecting  the  Capitol  with  the  various  Departments  and  the 
Gtoyernment  Printing  Office ;  of  the  repair  and  improvement  of  the  Gov- 
ernment Printing  Office;  of  the  repair  of  the  building  on  Tenth  street 
NW.  where  Abraham  Lincoln  died ;  of  the  construction  of  the  statue 
of  Oen.  John  A.  Logan ;  of  such  matters  connected  with  the  erection  of 
the  statue  of  General  Sherman  as  may  proi)erly  devolve  upon  the  War 
Department;  of  the  monument  at  Wakefield,  Ya.,  the  birthplace  of 
Washington,  and  the  iron-pile  dock  erected  under  the  supervision 
of  this  office  in  1894,  under  the  direction  of  the  Department  of  State, 
at  tlie  mouth  of  Bridge  Creek,  Virginia;  and  of  the  erection  in  the 
National  Military  Park  at  Gettysburg,  Pa.,  of  the  memorial  tablet  to 
Abraham  Lincoln. 

As  it  would  be  difficult  to  improve  on  the  arrangement  or  wording  of 
the  previous  annual  reports  made  by  my  predecessor,  copious  extracts 
therefrom  have  been  made  where  needed,  in  discussing  various  subjects. 

TUB  IMPBOVEMENT  OF  THE  PUBLIC  GBOUNDS  IN  THE   DISTBIOT  OF 

COLUMBIA. 

While  all  persons  justly  concede  the  utility  and  value  to  the  capital 
of  the  nation  of  the  system  of  parks  and  public  spaces  at  the  intersec- 
tion of  its  streets  and  avenues  and  the  important  relation  they  bear  to 
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the  health  and  welfare  of  the  citizens,  many  of  whom,  from  the  require- 
ments of  official  duties,  must  reside  here  nearly  contiunonsly  daring 
tibe  year,  the  many  indirect  yet  not  less  valuable  agencies  extending 
from  them  in  promoting  mental  growth  and  cnltivatiug  a  love  for 
horticulture,  arboriculture,  and  floriculture  among  our  people,  who  con- 
gregate here  from  all  sections  of  our  country,  do  not  seem  to  be  folly 
understood  or  appreciated. 

Prior  to  the  commencement  of  the  improvement  of  the  Smithsonuui 
Grounds  in  1851  by  that  celebrated  landscape  architect  and  gardener, 
Mr.  A.  J.  Downing,  it  is  believed  that  few  extensive  park  improvements 
were  contemplated  or  had  been  made  in  any  American  city. 

Kow  many  of  our  largest  cities  have  within  their  limits  extensive 
and  highly  improved  public  parks,  the  expenditures  therefor  in  some 
instances  approximating  to  millions  of  dollars.  However  large  the  cost 
has  been,  the  benefits  accruing  there&om  have  invariably  amply  repaid 
the  labor  and  expense. 

Increased  revenues  have  been  derived  from  taxation  caused  by  the 
rapid  increase  in  value  of  adjacent  lauds  and  from  the  handsome  and 
costly  buildings  usually  erected  in  the  immediate  vicinity  of  the  parks. 

The  efiect  upon  the  health  and  morals  of  the  people  benefited  by 
these  improvements  has  been  of  the  most  marked  and  beneficial 
character. 

In  the  opening  paragraph  of  a  recent  publication,  Washington  has 
been  described  as  follows: 

Washington  is  in  a  double  sense  the  capital  city.    It  is  the  capital  of  one  of  tlte 
foremost  nations  of  the  earth,  and  it  is  first  in  beauty  and  attractiveness  among  ill 
of  the  cities  of  the  American  continent.    It  is  in  many  respects  the  most  interestini 
city  in  America,  and  to  it  thousands  of  tourists  make  pilgrimagea  from  idl  parts  ot  * 
the  world. 

If  this  language  is  too  strong,  and  Washington  is  not  the  most  bean- 
tiful  and  attractive  city  in  America,  surely  as  the  capital  city  it  sbonld 
be  made  so,  and  the  parks  and  park  places  so  freely  distributed  through 
it  by  the  wise  foresight  of  the  great  man  who  laid  it  out,  and  which 
are  conceded  to  form  one  of  its  chief  attractions,  should  be  maintained 
in  the  very  highest  condition  of  improvement. 

This  can  only  be  done  by  liberal  appropriations  from  Oongress  for 
their  support,  as  they  are  the  exclusive  property  of  the  United  States. 

The  improved  reservations  of  the  Government,  comprising  the  pnblie 
grounds,  have  been  mainly  created  under  the  direction  of  the  Chief  of 
Engineers,  United  States  Army,  the  officers  detailed  for  the  duties 
having  been  most  earnestly,  ably,  and  efficiently  assisted  by  Mr.  Greorge 
H.  Brown,  the  public  gardener,  whose  taste,  skiU,  intelligence,  and 
untiring  industry  have  been  freely  and  promptly  devoted  to  this  beaa- 
tiful  work. 

Mr.  Downing  designed  extensive  improvements,  but  his  death  pre- 
vented him  from  executing  them.  Under  his  direction  Lafayette  Park 
was  improved  and  planted  and  a  portion  of  the  Smithsonian  Grounds 
beautified.  He  formulated  plans  and  projected  minor  improvements 
of  other  parks  which  were  subsequently  partly  adopted. 

During  the  period  between  the  death  of  Mr.  Downing  in  1852  and 
the  assignment  in  1867  of  the  control  of  the  pnblio  grounds  to  the 
Chief  of  Engineers  no  improvements  of  any  importance  were  made 
except  those  around  the  Agricultural  Department.  Since  1867  all  of 
the  prominent  parks  and  park  places,  with  the  exceptions  noted  in  the 
foregoing,  have  been  improved  tinder  the  direction  of  the  Chief  of 
Engineers,  United  States  Army,  with  the  limited  appropriations  made 
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by  Ck>Qgres8  for  that  purpose.  How  well  the  task  has  been  accom- 
plished, bow  carefally  the  funds  have  been  used,  the  many  compliments 
paid  to  Washington  on  her  park  system  by  her  sister  cities  and  by  dis- 
tinguished visitors  from  abroad  abundantly  testify. 

It  is  also  conceded  that  our  parks,  by  the  manner  in  which  the 
improvements  are  maintained,  evidence  more  care  than  is  generally 
exercised  in  such  work  except  where  large  expenditures  are  made. 
This  is  encouraging  in  view  of  the  fact  that  it  is  believed  that  a  less 
amount  i>er  acre  is  expended  in  their  care  and  maintenance  than  in 
any  other  locality  where  similar  park  systems  are  maintained.  This 
condition  of  affairs  is,  in  some  measure,  due  to  the  great  care  exercised 
by  the  Government  in  making  expenditures  for  the  purchase  of  mate- 
rials and  for  payment  for  superintendence,  labor,  etc.  It  is  a  notable 
fact  that  the  (Government  has  been  apparently  fortunate  in  securing 
good  materials  and  very  good  service  in  all  work  connected  with  the 
parks.  Unfortunately,  for  the  next  fiscal  year  the  appropriations  for 
this  very  important  work  have  been  reduced,  and  while  there  is  every 
evidence  that  what  has  been  done  is  fully  appreciated,  it  is  feared  that 
the  great  work  yet  to  be  accomplished  is  not  fully  retdized.  It  is 
earnestly  hoped  that  the  Congress  soon  to  convene  will  evince  that 
interest  in  our  beautiful  parks  that  their  importance  demands,  and 
that  sufficient  funds  may  be  allotted  to  push  to  speedy  completion  pro- 
jected and  necessary  improvements  in  a  manner  commensurate  with 
their  importance,  not  only  for  the  purpose  of  adorning  the  capitid  city, 
in  which  all  citizens  have  a  just  pride,  but  to  furnish  an  example  of 
simple  landscape  gardening  and  park  ornamentation  that  will  have  a 
direct  influence  in  aiding  to  elevate  the  taste  of  all  visitors,  and  that 
may  eventually  lead  to  the  transformation  into  beautiful  parks  of  many 
pieces  of  waste  ground  adjacent  to  the  cities  of  our  country. 

With  these  facts  before  me,  I  respectfully  submit  the  following  report 
of  work  done  during  the  year,  with  suggestions  for  improvements  which 
are  deemed  necessary: 

PUBLIC   BUILDINGS. 
SXECUnVE  MANSION,   ORKENHOUSES,  AND  8TABLB. 

In  addition  to  the  usual  care  extended  to  the  Mansion  and  its  furni- 
tare,  the  following  has  been  accomplished  during  the  year: 

Painting^  exterior. — All  the  roof  balustrades,  the  crown  molding  of 
cornice,  window  heads,  sash,  and  water  table,  all  the  white  work  on  the 
roof;  including  the  flagstaff,  which  was  repaired  after  being  broken  in 
the  storm  of  September  29, 1896;  also  all  the  dark  stonework  on  the 
north,  east,  and  west  fronts,  all  window  sills,  window  and  door  frames 
under  north  portico,  15  columns,  the  top  of  east  portico,  base  of  the 
building  below  the  water  table,  the  flagstaff  stairs  and  platform,  and  66 
roof  platforms  laid  to  prevent  wear  on  the  tin  roof. 

JPainting^  interior. — ^The  woodwork  was  painted  as  follows:  Eight 
rooms  on  second  floor,  Including  bath  and  dressing  rooms;  the  two  din- 
ing rooms,  including  pantry,  main  corridor,  blue  and  green  parlors,  and 
east  room  on  the  first  floor ;  also  sundry  passages,  doors,  articles  of  furni- 
tore,  window  frames,  and  sash.  Mantels  were  cleaned  and  flreplaces 
painted  where  necessary.  All  grained  work  throughout  the  entire  house 
was  sandpapered,  done  over,  and  varnished.  All  hard- wood  doors  were 
varnished;  all  gold  work  touched  up  where  necessary.  Fifty-four  hat- 
boxes  were  repainted  and  numbered  in  paint.  Much  miscellaneous 
painting  and  varnishing  was  also  done,  such  as  table  legs,  edging  of 
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sinks,  kitchen  and  laundry  farnitare,  varions  closets,  boxes,  screen 
door^  ladders,  and  storm  sash. 

One  hundred  and  sixty-two  lights  of  glass  were  renewed  and  edges 
of  sash  painted. 

Chandeliers  and  gas  fixtures  were  covered  during  the  heated  term 
and  thoroughly  and  minutely  cleaned,  repaired,  and  kept  in  good  order 
throughout  the  year. 

Canopies  were  erected  and  floor  covers  spread  for  the  official  recep- 
tions in  January  and  February  and  removed  when  no  longer  needed. 

Much  work  in  miscellaneous  plumbing  was  done,  such  as  repairing 
and  replacing  water  fixtures,  cleaning  strainers  and  traps,  renewing 
washers,  repairing  breaks,  sewer  connections,  and  water-closets,  repair- 
ing fountains,  placing  temporary  drinking  fountains  in  the  grounds,  eto. 

The  large  cistern  at  the  east  end  of  the  house  was  pumped  out  aod 
cleaned. 

The  entire  system  of  plumbing  and  sewerage  of  the  Executiye  Man- 
sion was  tested  by  hydraulic  pressure,  a  much  more  severe  one  tban 
the  odor  test.  It  was  found  to  be  in  fair  condition,  but  not  sach  as 
ought  to  exist  in  the  home  of  the  President  of  the  United  States. 
As  thorough  an  actual  examination  of  sewer  connections  was  made  as 
could  be  done  without  complete  excavation  of  all  pipes.  Old  records 
were  looked  up  and  new  drawings  were  made  of  the  entire  system 
of  pipes  in  and  under  the  Executive  Mansion  and  ipreenhouses,  and  ft 
detailed  and  valuable  report  was  made  by  a  professional  expert  in 
these  matters. 

The  present  plumbing  in  the  Mansion  is  a  growth  of  additions  and 
patches.  There  is  no  system,  properly  speaking.  It  is  not  in  a  danger- 
ous condition,  but  it  is  expensive  to  keep  it  from  becoming  so.  Tbe 
whole  should  be  overhauled  and  relaid,  useless  parts  cut  out,  proper 
sewer  connections  made,  old  sewers  excavated  and  their  beds  cleaned, 
etc.    This  will  cost  not  less  than  $5,000. 

The  spring  at  Franklin  Square  supplying  the  Executive  Mansion  was 
cleared  of  6  inches  of  mud,  which  was  replaced  by  clean  gravel.  This 
spring  has  of  late  years  been  getting  lower.  It  ceases  to  flow  at  the 
Mansion  in  the  warm  season  and  does  not  begin  again  until  late  in  the 
winter  season.  The  supply  pipe  was  cleaned  out  by  using  the  pressure 
from  the  Potomac  mains. 

All  doors  and  windows  were  eased,  and  new  sash  chains  put  in  where 
required.  The  chimneys  were  swept  and  the  exterior  of  the  Mansion 
washed,  using  a  st^am  fire  engine  for  that  purpose. 

The  plastering  in  the  basement  corridor  has  been  repaired  and  a 
portion  of  the  corridor  whitewashed. 

The  library  has  been  papered,  new  matting  laid  on  floor,  and  the 
furniture  covered  with  new  materials. 

Tiling  in  large  and  small  kitchens  and  in  the  entrance  vestibule  was 
repaired. 

All  lace  curtains  have  been  laundered  and  repaired,  new  lace  curtains 
placed  in  the  east  room,  forty  dining-room  chairs  repaired  and  regimped, 
new  oilcloth  placed  on  all  the  tables  in  butler's  pantry,  and  the  silver 
drawers  in  private  dining  room  partitioned  and  lined.  Tables  were 
scraped  and  refinished,  and  two  large  chairs  and  one  screen  regilded« 
Leather  furniture  in  upper  corridor  was  regimped  and  repaired.  Old 
defaced  moldings  in  southwest  bedroom  were  replac^  with  new 
materials. 

New  matting  has  been  laid  on  the  floors  of  the  east  room,  blue,  green, 
and  red  parlors,  dining  room,  state  dining  room;  the  main  corridor,  first 
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floor;  in»in  corridor,  second  floor;  anteroom,  first  floor;  stairways,  land- 
ings, and  elevator  hall.  The  matting  in  the  varions  bedrooms  was 
cleaned*  The  green  doors  leading  from  butler's  pantry  to  dining  room 
have  been  repaired  and  recovered.  The  portraits  of  the  Presidents  in 
the  Cabinet  room  have  been  cleaned  and  varnished,  and  the  frames  of 
the  large  mirror  and  of  one  i)ortrait  in  the  library  have  been  regilded. 
All  fornitare  throaghont  the  Mansion  requiring  it  was  repaired, 
cleaned,  and  varnished  or  refinished,  and  all  brass  cortain  poles  and 
rings  were  cleaned  and  rebnrnished. 

The  ceiling  of  the  President's  office  was  repaired  and  redecorated; 
the  walls  of  the  telegraph  room  scraped  and  repapered.  New  carpets 
were  purchased  for  the  east  room  and  tor  the  green  parlor. 

The  Mansion  escaped  serious  damage  by  the  hurricane  of  September 
29,  although  the  flagstaff  on  the  roof  was  struck  by  a  piece  of  timber 
from  the  board  walk  and  broken  off  near  its  base;  it  was  promptly 
repaired  and  replaced  in  position.  Twenty-nine  panes  of  glass  were 
broken  and  at  once  reglazed.  The  sheet-iron  caps  were  blown  from  the 
chimneys  on  the  east  side  and  were  promptly  replaced.  The  high  irou 
fence  at  the  north  front,  the  stone  coping  and  the  piers  at  Pennsylvania 
avenue  entrances  were  damaged  by  falling  trees;  they  were  repaired 
as  soon  as  possible. 

In  October,  1896,  all  carpets  were  relaid,  all  lace  curtains  and  window 
draperies  hung,  and  the  mansion  placed  in  order  for  the  winter.  In 
Jane,  1897,  all  the  carpets  were  taken  up,  cleaned,  and  stored  in  the 
state  dining  room,  and  the  window  draperies  taken  down,  cleaned, 
folded,  and  stored  away  in  the  attic  for  the  summer,  and  the  lace  cur- 
tains removed  from  the  windows  and  sent  to  the  laundry.  Thirty-nine 
new  window  shades  have  been  purchased  and  hung,  and  a  new  fivefold 
screen,  ox)vered  with  silk,  purchased. 

Kine  chairs  were  repaired,  renpholstered,  and  re-covered  with  new 
material. 

The  elevator  has  been  overhauled  and  put  in  complete  order,  and  an 
electric  machine  for  operating  it  has  been  purchased  and  will  be  placed 
in  position  during  the  coming  year. 

The  exit  bridge  at  the  north  front,  and  the  storm  doors  at  that  front 
and  at  the  red-room  window,  and  the  canopies,  were  placed  in  position 
for  all  receptions  during  January  and  February,  in  addition  to  the  hat 
and  cloak  boxes  for  evening  receptions.  The  east  room  and  parlors 
were  elaborately  decorated  with  plants  and  flowers  on  these  occasions. 
Canopies  were  erected  and  floor  covers  spread  for  these  receptions  and 
removed  when  no  longer  needed. 

New  carpets  were  laid  in  the  main  corridor,  the  west-end  corridor, 
and  the  elevator  hall,  first  floor,  and  in  the  elevator  car. 

The  walls  of  the  northwest  bedroom  were  repapered  and  the  ceiling 
frescoed;  the  walls  and  ceiling  of  the  northwest  dressing  room  adjoin- 
ing were  repapered  and  the  cornice  tinted.  The  woodwork  in  both 
rooms  was  repainted,  both  apartments  recarpeted  and  furnished  with 
new  brass  window  grills  and  lace  and  silk  drapery  curtains,  and  the 
fnmitare  in  both  rooms  renpholstered  and  re-covered  with  new  materials. 
The  walls  and  ceiling  of  the  large  bathroom  on  the  north  front,  second 
floor,  were  decorated  in  color,  surrounded  with  border,  the  centerpiece 
gilded,  and  the  woodwork  painted  with  two  coats  of  oil  color. 

Some  additional  furniture  has  been  purchased.    !N'ew  covers  of  wood 
have  been  placed  upon  the  stone  steps  leading  to  the  area  of  the  Man- 
sion at  the  northeast  corner. 
The  floors  of  the  east  and  west  ends  of  the  corridor  on  flrst  floor 
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^ere  strengthened  by  placing  additional  Bupports  between  the  floor 
joists  and  the  ceiling  joists  of  the  basement.  One  of  the  brick  arches 
of  the  first  floor  was  fonnd  to  have  been  cut  out.  It  was  repaired  and 
portable  supports  of  timber  were  made  for  use  under  those  floors  and 
the  floors  of  state  dining  room  and  east  room  for  strengthening  them 
when  subjected  to  the  increased  weight  imposed  by  the  large  crowds 
attending  receptions.  Bepairs  were  made  to  hinges  and  locks,  some 
new  door  sills  were  put  down,  repairs  made  to  the  floors  in  three  rooms, 
and  other  minor  carpentry  done  as  required. 

Extensive  improvement  have  been  made  in  the  small  reception  room 
adjoining  the  entrance  vestibule.  The  old*  fireplace  -has  been  torn  oat, 
reconstructed,  and  retrimmed,  an  oak  mantel  placed  in  position,  and  the 
hearth  tiled;  a  new  floor  has  been  laid,  the  room  wainscoted  in  oak,  the 
ceiling  decorated,  the  side  walls  covered  with  woolen  textile  mataial, 
and  the  doors  and  windows  refinished. 

Three  sets  of  slip  covers  were  made  and  placed  upon  fumitore,  and 
the  five  large  awning  frames  used  on  the  south  portico  recovered  witii 
new  canvas. 

The  walls  of  the  northeast  bedroom  have  been  scraped  and  pointed 
and  the  room  repapered  and  repainted,  and  the  furniture  in  two  of  fl» 
bed  chambers  and  in  one  dressing  room  is  now  being  reupholstered  and 
recovered  with  new  material. 

Extensive  repairs  were  made  to  the  tin-roof  covering.  All  the  old 
tin  was  removed  from  the  gutters  and  for  a  distance  of  abont  8  feet 
up  the  slope  of  the  roof  (with  the  exception  of  that  x)ortion  over  the 
north  portico  which  was  found  in  good  condition),  and  replaced  with 
new  tin  and  the  entire  roof  repainted.  A  portion  of  the  old  sheathing, 
where  found  to  be  rotted,  was  replaced  with  new  boards.  Thirty-sevea 
hundred  square  feet  of  new  tin  was  placed  on  the  roof.  Minor  repain 
were  also  made  to  other  portions  of  the  roof  where  required.  A  plank 
walk  in  sixty-six  sections  was  made,  painted,  and  placed  in  position 
along  the  roof  gutter  where  there  is  most  travel,  due  to  inspection  and 
repair  of  telegraph  and  telephone  wires.  "New  steps  were  erected  lead- 
ing from  the  gutter  to  the  platform  of  the  flagstaff.  Twenty-two  wire 
guards  were  purchased  and  placed  over  the  rain-water  sponts,  and  a 
portable  derrick  for  use  in  hoisting  materials  was  made  and  placed  apon 
the  roof. 

Attention  is  again  invited  to  the  importance  of  providing  suitable 
offices  outside  of  the  Executive  Mansion  for  the  President  of  the  Uoited 
States.  This  matter  was  discussed  in  annual  reports  for  1893, 1894^ 
1895,  and  1896. 

It  is  earnestly  hoped  that  this  important  matter  may  no  longer  be 
delayed,  and  that  action  may  be  taken  at  the  approaching  session  of 
Congress  toward  erecting  a  suitable  office  building  for  the  President  of 
the  United  States. 

The  repairing  and  painting  of  the  greenhouses  was  commenced  on 
July  6  and  finished  on  September  4, 1896. 

The  furnaces,  flues,  chimneys,  and  pipes  received  a  general  cleaning 
out,  new  grates  were  put  in  two  furnaces,  some  burnt-out  stovepipes 
were  replaced  by  new  ones,  the  brick  chimneys  were  pointed  up,  addi- 
tional heating  pipes  for  a  small  propagating  bed  were  put  in  in  tlie  west 
end  of  the  rose  house. 

A  new  tin  roof  was  put  on  one  of  the  furnace  rooms  and  the  tin  roof 
blown  from  the  grapery  was  replaced  by  a  new  one.  A  smaU  brick 
wall  was  put  up  lor  a  solid  bed  in  one  of  the  greenhouses  and  a  small 
propagating  bed  was  bricked  in  on  three  sides. 
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All  the  rotten  woodwork  in  the  different  greenhouses  was  renewed 
or  repaired,  all  new  woodwork  was  painted  two  coats^  and  about  1,000 
lights  of  broken  glass  were  replaced. 

Kew  sanitary  water  closets  have  been  introduced  under  the  conserv- 
atory in  place  of  the  old-fashioned  closets  which  were  badly  out  of 
order,  and  some  slight  repairs  made  to  the  woodwork  of  the  building. 

Proposals  were  opened  and  a  contract  entered  into  during  the  month 
of  June*  for  furnishing  the  ironwork  and  the  woodwork  required  for 
repairing  the  west  wing  of  the  conservatory. 

The  hurricane  of  September  29, 1896,  blew  off  the  small  solid  roof  of 
tbe  grapery  and  landed  it  on  a  cold  bed,  smashing  six  sashes  with  the 
glass;  it  blew  down  the  top  of  a  brick  chimney,  breaking  in  the  roof  of 
a  furnace  room,  and  blew  off  one  large  sash  from  the  conservatory,  break- 
ing the  frame  and  all  the  glass;  some  broken  limbs  irom  the  trees  were 
blown  on  the  greenhouses,  breaking  in  all  about  400  lights  of  glass  and 
a  couple  of  small  rafters  on  one  of  the  greenhouses. 

Thedamagedone  by  the  storm  to  the  greenhouses  was  at  once  repaired. 

There  were  purchased  during  the  year,  under  contract,  17,968  flower- 
ing bulbs  for  the  greenhouses  and  for  the  ornamentation  of  the  grounds. 

The  general  collection  of  plants  in  the  greenhouses  and  the  coi^serv- 
atory  received  their  annual  potting  and  tubbing.  The  following  bnlbs 
and  roots  were  planted  either  in  boxes  or  pots  for  forcing  during  the 
winter  months  in  the  greenhouses:  2,240  hyacinths,  450  liliums,  6,000 
convallarias,  118  spireas,  1,460  narcissus,  4,175  tulips,  600  freesias,  and 
100  callas;  15,143  bulbs  and  roots  in  all.  About  1,300  roses,  2,300  car- 
nations, and  1,000  chrysanthemums  were  grown  on  solid  benches  or  in 
pots  for  cut  flowers. 

For  the  ornamentation  and  decoration  of  the  greenhouses,  conserva- 
tory, and  the  Executive  Mansion  nearly  6,000  plants  of  all  descriptions 
were  grown;  1,500  young  roses,  2,500  carnations,  and  800  chrysanthe- 
mums were  also  grown  to  replace  old  stock;  about  1,100  amaryllis  and 
other  bulbous  plants  were  grown  besides  the  general  collection. 

Attention  is  again  invited  to  the  conservatory,  the  frame  of  which  is 
of  wood,  rapidly  decaying  and  almost  in  a  dangerous  condition.  A  new 
iron  superstructure,  at  an  estimated  cost  of  $15,000,  is  necessary. 

Bepairs  are  made  from  time  to  time  to  the  old  superstructure,  but  it 
seems  almost  a  waste  of  funds  to  patch  up  portions  of  an  old  decayed 
wooden  frame  with  wood,  which  will  also  decay,  when  a  violent  storm 
might  possibly  wreck  the  structure  at  any  time. 

At  the  President's  stable  the  roof  of  carriage  house,  skylights,  cellar 
windows,  parts  of  the  outside  woodwork,  and  34  sections  of  iron  fence 
were  painted.  Ninety-six  lights  of  glass  were  renewed  or  reset.  Water 
and  gas  fixtures  were  kept  clear  and  repaired  where  necessary.  Traps 
and  drains  were  cleaned.  Necessary  repairs  were  made  to  stalls,  sinks, 
etc.,  and  new  gratings  were  placed  over  drains  where  required.  Brick- 
work was  repaired  and  pointed,  new  covers  for  10  cellar  windows  made 
and  placed  in  position,  the  roof  of  the  carriage  shed  and  its  skylight 
windows  were  repaired,  new  hinges  placed  on  shutters  of  building, 
and  new  cupboards  and  saddle  racks  made. 

in  the  yard  of  the  stable  31^  square  yards  of  asphalt  pavement  was 
resurfac^. 

In  the  stable  of  public  buildings  and  grounds  some  carpentry  repairs 
were  made  and  the  wagon  house  extended  24  by  22  feet. 

The  White  House  stable  should  be  removed  from  the  grounds  front* 
ing  the  State  Department  and  the  beautiful  new  Corcoran  Art  Gallery, 
where  it  is  «n  eyesore  and  manifestly  out  of  place,  and  where  it  now 
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seriously  interferes  with  the  developmeDt  of  that  part  of  the  nation's 
parks. 

WASHINGTON  NATIONAJL  MONUMENT. 

Every  effort  has  been  made  to  maintain  the  Monament  and  its 
machinery  in  good  condition. 

Vandals  continue  to  give  annoyance  by  occasionally  chipping  pieces 
firom  the  outside  or  from  memorial  stones  in  the  inner  walls.  When- 
ever detected)  these  thoughtless  persons  are  arrested,  but,  as  a  rule, 
when  brought  to  trial,  escape  with  a  small  tine. 

The  elevator  and  all  machinery  connected  therewith  has  been  CTiti^ 
ally  inspected  monthly  by  an  expert  from  the  Otis  Elevator  Comixwy 
and  pronounced  in  excellent  condition.  Weekly  inspections  are  made 
by  the  principal  steam  engineer  and  machinist  at  the  Monument,  and 
daily  tests  of  the  safety  appliances  of  the  elevator  are  made  by  ths 
employees  before  starting  to  convey  passengers  to  the  top.  It  is 
believed  that  the  elevator  is  as  safe  as  it  is  possible  for  man  to  make 
it,  and  every  effort  is  made  to  prevent  accidents.  Should  an  accident 
ever  occur,  it  will  result  from  something  which  it  was  impossible  to 
foresee. 

During  the  inaugural  week  of  1897  the  Monument  was  decorated  by 
four  flags  hung  one  each  side  from  the  windows  at  the  top.  This  work 
required  the  Monument  to  be  entirely  closed  two  days,  and  on  other 
days  the  necessary  framing  for  the  flag  poles  so  blocked  up  the  top 
room  as  to  lessen  the  number  of  visitors  accommodated.  Probably  the 
visiting  strangers  who  were  deprived  of  the  opportunity  to  ascend  the 
Monument  were  a  thousand  or  two  in  number. 

Elevator  cables  were  oiled  twice  and  worn  parts  were  renewed. 

During  the  hurricane  of  Sei)tember  29, 1896,  the  storm  and  lattice 
doors  at  the  entrance  to  the  Monument  were  blown  oat  and  broken  and 
had  to  be  repaired. 

The  same  storm  blew  the  copper  roof  off  the  engine  room  and  broke 
eleven  panes  of  glass.    These  were  renewed. 

At  the  boiler  house  the  storm  blew  off  the  ridge  pole  and  broke  slate 
and  glass,  which  were  renewed. 

The  boilers  were  cleaned  out  inside,  examined  and  tested,  and  fonnd 
to  be  in  good  condition  and  perfectly  safe  for  any  pressure  such  as  is 
now  demanded.  Furnace  walls  were  repaired  and  a  new  arch  plate  put 
in.    The  boilers  are  tight  and  steam  well. 

Eight  new  tubes  were  put  in  the  feed-water  heater  and  a  byepii>e 
device  made.  The  heater  now  works  well  and  can  be  repaired  without 
stopping  all  the  machinery.  This  heater  saves  from  3  to  5  per  cent  of 
coal  consumption. 

A  new  steam  trap  was  placed  in  the  tunnel  reaching  from  boiler  to 
engine  room.  Expansion  has  caused  trouble  in  keeping  this  in  good 
order. 

During  the  first  half  of  the  year  asbestos  was  used  to  pack  the  joints 
of  the  long  steam-supply  pipe,  bnt  condensation  caused  it  to  run  and 
the  joints  to  leak.  The  gaskets  are  now  cut  from  Jenkins's  packin;^ 
and  last  well,  keeping  joints  tight. 

The  boiler  house  has  been  thoroughly  cleaned  up  and  whitewashed 
inside,  and  18  feet  of  4  inch  drain  pipe  laid  to  drain  the  down  spouts. 

Dynamo,  engine,  and  wiring  used  for  lighting  the  Monument  are  all 
in  good  condition  One  armature  has  been  repaired  and  not  used  since, 
hence  is  good  as  new.  This  plant  is  in  good  condition  and  gives  no 
trouble. 
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The  roof  of  tlie  lodge  hoase  has  been  repaired,  and  interior  ceiling 
walls  and  woodwork  calcimiDed,  painted,  and  varnished.  The  stmcture 
is  now  in  very  good  condition,  except  that  it  still  absorbs  moisture  owing 
to  the  poor  condition  of  the  mortar  used  in  construction.  The  wat^- 
closets  have  been  put  in  good  order.  The  heating  boiler  has  been 
cleaned  and  painted. 

The  entire  plant  is  now  in  some  respects  in  better  condition  than  it 
e>ver  was. 

The  old  papers,  pictures,  and  property  connected  with  the  erection 
of  the  Monument  from  its  earliest  period  have  been  collected,  cleaned, 
assorted,  and  stored  together  where  they  are  easily  available. 

All  unserviceable  tools  and  material  have  been  removed  and  con- 
demned, and  all  rooms  and  closets  connected  with  the  Monument  have 
been  overhauled  and  cleaned  up. 

The  ironwork  in  the  interior  of  the  Monument  from  the  130  foot 
landing  down  to  the  40-foot  landing  has  been  given  one  coat  of  white 
zinc  paint,  the  hand  rail  from  the  40-foot  lauding  down  to  the  bottom 
floor  was  repainted,  and  the  white  work  around  the  cage  of  the  elevator 
ear  and  the  outside  of  door  and  frame  at  the  entrance  to  the  Monument 
given  one  coat  of  white  paint.  All  of  the  ironwork  in  the  Monument 
has  now  been  painted,  most  of  it  with  two  coats. 

The  copper  on  roof  of  the  engine  house  was  given  two  coats  of  paint 
and  the  han^  rail  around  the  same  house  one  coat  The  joints  of  the 
stonework  of  the  south  face  and  part  of  the  west  face  of  the  lodge  house 
have  been  repointed. 

During  the  twelve  months  ending  June  30, 1897,  there  were  165,595 
visitors  to  the  top  of  the  Monument,  of  which  number  105,082  made  the 
ascent  by  elevator,  and  60,513  by  the  stairway.  This  makes  a  total  of 
1,^09,822  who  have  visited  the  top  of  the  Monument  since  it  was  thrown 
open  to  the  public  October  9,  1888.  It  is  a  noteworthy  fact  that  no  one 
has  yet  been  killed  or  fatally  injured  either  during  the  erection  of  the 
Monument  or  its  administration  since  completion. 

BUILDINGS  OOCUPIED  AS  OFFICES  BY  THE  WAB  DEPABTMENT, 
EXCEPT  STATE,  WAB,  AND  NAVY  BUILDING. 

Under  date  of  June  30, 1893,  this  office  was  charged  with  the  preser- 
vation, care,  and  safety  of  the  following  buildings: 

Army  Medical  Museum. 

Ford's  Theater  Building. 

Annex  to  Ford's  Theater  Building. 

No.  610  Seventeenth  street,  occupied  as  offices  by  Becord  and  Pension 
Bureau. 

No.  1726  F  street,  occupied  by  War  Department  printing  office. 

No.  1744  G  street,  occupied  by  Rebellion  Becord  Office. 

No.  1814  G  street,  occupied  by  Medical  Department,  United  States 
Army.. 

Annex  to  Winder  Building,  occupied  for  storage  purposes  by  Ord- 
nance Department,  United  States  Army. 

War  Department  stables. 

All  of  these  buildings  have  been  inspected  at  least  once  each  month 
during  the  fiscal  year,  and  are  believed  by  me  to  be  in  a  perfectly  safe 
condition  for  the  purposes  lor  which  they  are  occupied. 

The  ordinary  minor  repairs  required  from  time  to  time  are  made  under 
the  direction  of  the  chief  of  the  supply  division  of  the  War  Depart- 
ment, and  paid  from  the  regular  appropriation  for  contingent  expenses 
of  the  War  Department  and  its  bureaus. 
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WAS  DEPABTHBNT   BBAKOH   PEINTINa  OFFIOBy  NO.  1725  F  STBXET 

NOBTHWBST. 

The  sundry  ciyil  appropriation  act,  approved  June  11, 1896,  provided 
the  snm  of  $5,649.25  for  the  repair  of  this  building. 
Under  this  act  the  following  work  has  been  done: 
The  old  annex  has  been  torn  down  and  a  new  brick  annex  constracted. 
The  old  main  building  has  been  repainted  inside  and  out,  new  floors 
laid,  a  new  steam  heating  apparatus  introduced,  windows  overhaoled 
and  repaired,  all  sash  rehung  with  steel  sash  chains,  six  windows  fitted 
with  new  sash,  minor  repairs  made  to  a  number  of  the  firames,  and  tbe 
frames  and  sash  painted  with  two  coats  of  paint.  The  stairways  have 
been  overhauled  and  repaired  and  nine  new  steps  put  in.  One  flue  in 
west  wiJl  has  been  straightened  and  adapted  to  the  use  of  the  new 
heating  plant.  An  opening  was  cut  to  light  the  basement  stairs,  the  old 
door  at  the  main  entrance  renewed  and  a  new  door  and  frame  placed  in 
position,  l^ew  water-closets  have  been  placed  in  the  basement  The 
old  ceilings  were  removed  and  metal  ceilings  put  up,  the  papering  of 
one  room  repaired,  and  the  walls  of  one  room  c^cimined.  Improvements 
were  made  to  the  plumbing  and  water  pipes.  The  tin  roof  ooveriDg, 
which  was  destroyed  during  the  gale  of  September  29,  was  replaoel 
with  a  new  one;  34  new  gas  jets  have  been  placed  in  position. 

• 

BBPAIBS  Am)  ENLABGBHENT  OF  (K)VBBNMENT  PBINTING  OWldL 

Eleven  steel  doors  were  placed  in  position  during  the  month  of  Jolj) 
1896,  for  the  purpose  of  closing  when  necessary,  the  door  openings  cat 
between  the  old  H  street  wing  and  the  new  west  wing  of  the  Imilding. 

Four  hundred  and  thirty-two  cast-iron  hangers  for  the  electric  cables 
in  the  new  west  wing  were  purchased  and  delivered  to  the  Pablic 
Printer  in  August  and  September,  1896,  and  an  electric  annunciator 
was  purchased  and  placed  in  the  elevator  in  that  wing  in  Augast,  com- 
pleting the  operations  upon  the  new  building  so  for  as  this  office  was 
concerned. 

Ko  other  repairs  will  be  made  by  this  office  uiM>n  the  H  street  wing 
until  the  Public  Printer  thinks  they  can  be  undertaken  without  inter- 
fering with  the  imi>ortant  work  of  his  office. 

On  June  10  there  was  referred  to  this  office  by  the  Ohief  of  Engineers, 
with  directions  that  the  arches  be  examined  at  once  and  such  work 
done  as  might  be  necessary,  a  letter  from  the  Public  Printer  stating 
that  some  of  the  arches  in  the  addition  to  the  Printing  Office  were 
loose,  permitting  sand  to  sift  down  upon  the  work.  An  inspection  of 
the  arches  was  at  once  made,  when  it  was  found  that  none  of  die  arches 
were  loose,  bnt  that  the  trouble  was  caused  by  the  dropping  of  soeh 
loose  dust  and  fine  sand  as  might  have  been  left  in  the  corners  of  the 
ceiling  during  construction  down  through  holes  in  the  tiles  at  the  ends 
of  smaD  crossbeams,  where  they  had  been  chipped  to  fit  into  position. 

In  order  to  prevent  any  possibility  of  further  dust  sifting  down  from 
the  vibrations  of  the  building,  caused  by  heavy  machinery,  the  holes  in 
the  tiles  have  been  filled  up  with  Portland  cement  and  tiie  repaired 
places  calcimined. 

ford's  THEATEB  BTTILDINa. 

Work  for  providing  a  room  in  this  building  for  the  electric  storage 
battery  was  done  under  the  supervision  of  this  office.  It  consisted  in 
cuttinp^  certain  openings  for  ventilating  purposes,  constructing  a  briok 
retaining  wall  and  laying  a  brick  pavement  in  the  basement 
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HOUSE  ON  TBNTH  STREET  BETWEEN  E  AND  F  STREETS  NORTHWEST, 
WHERE  ABRAHAM  LINCOLN  DIED. 

The  act  of  Oongress  approved  Jane  11  ^  1896  (sondiy  civil  appro- 
priation act),  provided  $^,000  for  the  purchase  of  this  hoase  by  the 
United  States  and  the  farther  sam  of  $1,000  for  its  repair  after  purchase. 
The  daty  of  making  the  purchase  was  assigned  to  this  ofdce  by  letter 
of  Jane  24, 1896,  from  the  Ohief  of  Engineers. 

Correspondence  was  at  once  commenced  with  the  owner  of  the  build- 
ing, and  under  date  of  June  29  she  stated,  through  her  agent,  that  she 
was  prepared  to  sell  for  the  amount  appropriated. 

The  purchase  of  the  building  was  consummated  daring  the  early  part 
of  the  month  of  November,  at  a  cost  of  $30,000,  the  title  having  been 
declared  perfect  by  the  United  States  district  attorney,  and  the  United 
States  assumed  charge  of  the  premises  on  November  10, 1896. 

A  careful  examination  was  at  once  made  of  the  building  and  it  was 
found  to  be  sadly  out  of  repair.  A  report,  together  with  an  estimate  of 
the  cost  of  putting  it  in  good  coudition,  was  submitted  by  this  office  to 
the  Ohief  of  Engineers,  and  on  November  27  the  officer  in  charge  was 
instructed  to  put  the  roof  in  good  order  and  to  repair  the  damage  done 
to  the  chimneys  by  the  gale  of  September  29, 1896.  Proposals  were  at 
once  invited,  to  be  open^  December  7,  and  during  that  month  the  neces- 
sary repairs  were  made.  This  included  rebuilding  two  brick  chimneys 
and  part  of  a  fire  wall  and  pointing  up  joints,  new  copper  flashing  for 
the  roof,  and  repairs  to  slate  work. 

In  April,  1897,  minor  repairs  were  made  to  a  leaking  water-closet  and 
the  joints  of  a  stone  post  under  the  front  door  were  rei)ointed. 

The  sum  of  $827  is  still  available  for  repairs,  but  in  accordance  with 
instructions  from  the  War  Department  no  additional  work  of  repair 
will  be  undertaken  until  it  is  learned  whether  Congress  will  take  any 
farther  action  in  connection  with  the  building. 

The  house  is  now  (June,  1897)  in  charge  of  a  Mr.  Oldroyd,  who  is  occu- 
pying it  free  of  rent  and  acting  as  temporary  custodian  without  pay. 

It  is  estimated  that  to  put  the  building  in  good  condition  will  require 
the  sum  of  $4,000. 

DCPBOVEMENT   OF   THE   PUBLIC   aBOUia>S  IN  THE  DISTBIOT  OF 

COLUMBIA. 

VARIOUS  RBSBRVATIONS. 

The  area  covered  by  the  parks  and  park  spaces  in  the  District  of 
Columbia  under  charge  of  this  office  is  about  405  acres,  within  which 
there  are  13.4  miles  of  gravel  and  asphalt  walks,  covering  an  area  of 
16.9  acres,  and  7,6  miles  of  gravel  and  asphalt  roads,  covering  an  area 
of  33.03  acres. 

There  are  in  all  301  reservations,  varying  in  size  from  a  few  hundred 
square  feet  to  82  acres.    These  reservations  are  classified  as  follows: 


HI^jImproTed 
Total 


PutJaily  improved . 
TJsimpcoTea.... 


Of  these,  66  are  inclosed  with  post-and-chain  and  other  low  iron 
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The  annaal  report  of  my  predecessor  for  1893  oatlines  a  general  plan 
for  the  development  of  park  improvement. 

Each  year  an  effort  is  made  to  add  to  the  list  of  improved  reserva- 
tionsy  but  owing  to  lack  of  necessary  funds  the  progress  is  very  slow. 
It  is  not  generally  realized  how  much  beauty  the  smaller  spaces  are 
capable  of  exhibiting  should  they  be  brought  to  their  highest  conditioD 
of  improvement.  It  is  in  a  measure  true  that  the  outlay  in  this  devel- 
opment is  considerable,  but  the  subsequent  maintenance  of  these  spotR 
of  beauty  in  their  highly  improved  condition  is  comparatively  light  aud 
not  much  more  than  the  expense  now  incurred  in  mowing  their  grass 
surface. 

With  this  report  partial  estimates  are  submitted  for  the  partial 
improvement  of  the  following: 

1.  Reservation  No.  19  {immediately  north  of  navy-yard). — ^At  the  request 
of  a  committee  of  citizens  of  the  District  of  Columbia  a  plan  of  improye- 
ment  of  this  reservation,  at  an  estimated  cost  of  $12,000,  has  been  pre- 
pared. The  reservation  covers  an  area  of  about  3^  acres.  It  is  located 
in  a  section  of  the  city  which  has  not  yet  been  highly  improved,  and  is 
bounded  on  the  north  by  the  tracks  ot  the  Baltimore  and  Potomac  Bail 
road  Company.  A  side  track  extends  through  it  to  the  navy-yard. 
The  adjoining  streets  are  unpaved,  no  sidewalks  have  been  laid,  and 
the  streets  bounding  the  reservation  are  not  curbed  on  the  reservation 
side.  In  the  western  section  a  narrow  stream  meanders  through  a 
small  ravine  and  finds  its  outlet  in  an  improvised  opening  in  a  street 
sewer.  It  will  require  about  3,000  cubic  yards  of  earth  to  fill  this  ravine 
and  bring  the  reservation  to  proper  grade. 

It  is  proposed  to  lay  sidewalks  on  the  east,  west,  and  south  boanda 
ries;  to  construct  gravel  walks,  lay  out  lawn  plots  and  sow  with  grass 
seed;  to  introduce  water,  construct  necessary  drains,  drain  traps,  and 
gutters;  to  plant  with  suitable  trees,  shrubs,  and  flowers,  and  to  place 
eight  park  lamps  in  position.  Five  thousand  dollars  is  requested  to 
commence  the  work. 

2.  Reservation  Ko.  20^  Howard  University  Park. — ^This  reservation 
covers  an  area  of  nearly  12  acres;  is  located  south  of  the  Howard  Uni- 
versity, between  Fourth  and  Sixth  streets.  Its  improvement  has  been 
urged  ^om  time  to  time  by  prominent  citizens,  and  a  plan  for  its  orna- 
mentation was  submitted  in  1894,  at  an  estimated  cost  of  $25,000. 

The  reservation  is  covered  with  a  native  forest  growth  of  large  oak 
trees.  The  major  portion  of  the  ground  is  a  little  below  grade  of  the 
surrounding  streets,  but  is  not  wet  except  at  the  southeast  comer  of 
the  park,  where  apparently  there  are  springs.  The  ground  generally 
slopes  toward  the  south  and  east  and  admits  of  easy  surface  drainage. 

The  reservation  is  admirably  located  for  a  public  park,  for  pleasure 
grounds,  games,  picnics,  etc.,  and  for  other  assemblages  of  our  people, 
being  within  a  few  squares  of  the  terminal  sections  of  four  of  our  city 
and  suburban  street  railroad  lines,  by  which  any  part  of  Washington 
and  its  chief  outlying  suburban  villages  can  be  reached  from  the  park 
in  a  comparatively  short  period  of  time. 

It  is  believed  that  if  the  improvements  projected  were  made,  this 
park  would  soon  become  a  popular  place  of  resort  and  relieve  the  city 
parks  proper,  which  should  receive  a  higher  grade  of  improvement. 

With  this  object  in  view  it  is  designed  to  preserve  as  fully  as  may  be 
practicable  the  present  native  forest  growth  of  oaks,  which  fnrnisb  an 
abundant  shade,  and  to  form  additional  plantings  of  other  varieties  of 
ornamental  trees  and  shrubs  bounding  the  parks  on  all  sides,  so  that 
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there  may  be  many  shaded  walks  and  drives  in  the  summer  and  autumn 
opening  out  into  sunny  glades  in  the  morecentral  portiousof  the  grounds. 
It  is  proposed  to  construct  gravel  walks  and  roads  only;  to  make  but 
few  changes  in  the  present  surface  grades,  terracing  the  northwest  sec- 
tion, where  the  greatest  difference  of  level  exists  between  the  street  aud 
park  grades;  to  introduce  water  for  drinking  fountains,  closets,  irri- 
gation, and  to  construct  such  drains  to  street  sewers  as  are  necessary 
to  properly  drain  the  lower  i>ortion8  of  the  grounds,  and  to  request  the 
District  government,  which  claims  control  of  all  streets  from  building 
line  to  building  line,  to  construct  sidewalks  around  the  reservation. 
The  park  will  be  lighted  by  electric  lamps.  Five  thousand  dollars  is 
suggested  with  which  to  commence  the  work. 

Reservation  No.  140, — This  reservation  is  located  at  the  intersection 
of  New  Hampshire  avenue  and  M  street  NW.,  and  frequent  requests 
have  been  made  for  its  improvement  by  residents  of  the  vicinity. 

It  is  in  a  section  of  the  city  which  has  been  greatly  improved  in  recent 
years  and  generally  occupied  by  private  residences. 

The  sidewalks  about  this  reservation  are  to  be  constructed  at  once  by 
the  city  government.  Hence  the  time  is  very  suitable  for  improving 
this  reservation. 

The  reservation  covers  an  area  of  about  7,000  square  feet.  It  is  pro- 
posed to  grade  it,  lay  out  lawns  and  flower  beds,  plant  shrubbery,  and 
construct  asphalt  walks,  at  a  total  cost  of  $2,000. 

There  are  still  168  of  these  little  spaces  unimproved  thronghont  the 
city,  and  if  the  general  appropriation  for  various  reservations  could  be 
increased  to  C20,000  annually  they  could  be  gradually  transformed  into 
exquisite  little  parklets  and  add  greatly  to  the  beauty  of  our  capital 
city. 

children's  platorounds. 

By  the  act  of  Congress  approved  August  30, 1890,  the  officer  in  charge 
of  public  grounds  was  authorizi^d  to  set  aside  a  portion  of  the  public 
grounds  for  a  children's  playground,  under  regulations  to  be  prescribed 
by  him.  The  southern  portion  of  the  Monument  park  was  at  once  set 
aside  for  this  purpose,  but  no  regulations  were  prescribed,  as  there  were 
no  means  of  carrying  them  out,  no  watchmen  or  policemen  having  been 
authorized,  and  the  service  of  the  one  watchman  on  duty  at  the  Monu- 
ment being  needed  there  to  protect  the  structure  from  acts  of  vandalism. 

Just  complaints  were  received  that  the  lawns  were  being  destroyed, 
trees  injured,  and  that  the  children's  playgi*ound  was  overrun  by  vicious 
and  improper  persons.  This  office  has  been  requested  to  take  action 
to  relieve  the  grounds  of  such  characters,  and  has  been  obliged  to  call 
on  the  District  police  for  assistance. 

To  protect  the  improved  grounds  as  far  as  possible,  and  to  prevent 
serious  annoyance  to  those  enjoying  the  beauty  of  the  park,  the  play- 
ground was  transferred  in  the  autumn  of  1893  to  the  site  between  B 
street  and  the  main  drive  north  of  the  Monument.  This  plot  of  ground 
covers  an  area  of  about  8  acres  and  is  occupied  nearly  all  the  time  by 
men  and  boys  playing  football  or  baseball. 

By  the  act  of  Congress  approved  March  2, 1895,  the  officer  in  charge 
of  public  buildings  and  grounds  was  directed  to  authorize  the  use  of  a 
portion  of  the  grounds  within  the  ellipse  south  of  the  Executive  Mansion 
for  a  children's  playground,  under  regulations  to  be  prescribed  by  him. 

Notice  was  given  through  the  public  press  that  children  applying 
would  be  authorized  to  play  lawn  tennis,  croquet,  cricket^  and  kindred 
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games.  The  only  requirements  were  that  the  children  should  be  reoom- 
mended  by  any  reputable  citizen,  and  would  agree  to  exercise  the  com- 
mon rules  of  courtesy  which  would  govern  them  in  a  private  park. 

But  two  requests  were  received  for  this  privilege.  Both  were  promptly 
granted,  but  in  neither  instance  was  advantage  taken  of  the  permit 

Several  applications  from  young  men  to  play  football  and  baseball  in 
the  reservations  were  received,  but  it  was  not  believed  that  it  w« 
intended  under  the  law  that  the  lawns  of  the  ellipse  or  other  parks 
should  be  used  for  these  purposes. 

It  was  anticipated  that  during  the  fiscal  year  1896-97,  the  reserrar 
tion  at  the  intersection  of  Gteorgia  and  Virginia  avenues,  which  covers 
an  area  of  about  2  acres,  and  which  was  tamed  over  in  the  summer  of 
1895  for  use  as  a  playground  for  children,  would  be  fenced  in,  water 
introduced,  and  trees  planted.  Unfortunately,  no  funds  have  been  pro- 
vided for  this  purpose. 

These  playgrounds  should  be  set  aside  in  various  parts  of  the  city 
for  the  use  of  children,  not  to  be  monopolized  by  grown  persons  or 
half  grown  youths,  nor  to  be  used  for  games  prohibited  under  thepoUoe 
regulations  of  the  District. 

Howard  University  Park,  either  highly  improved  or  in  its  present 
condition,  could  well  be  selected  for  this  purpose,  and  many  of  tbe 
smaller  reservations  throughout  the  city,  which  have  not  been  higUy 
improved,  could  be  set  aside  for  playing  lawn  tennis,  croquet,  and 
kindred  games. 

If  Congress  approves  the  suggestion  and  deems  it  best  to  continue 
the  privilege  extended  by  the  acts  of  August  30, 1890,  and  March  % 
1895,  there  should  be  some  punishment  prescribed  for  breaches  of  tbe 
rules  and  regulations  governing  the  parks;  and  there  should  beregalar 
watchmen  on  duty  at  all  hours,  not  simply  for  eight  hours  of  the  day. 
The  duty  of  these  watchmen  should  be  to  prevent  improper  characters 
from  interfering  with  the  children  and  to  see  that  all  proper  regulationB 
are  thoroughly  enforced. 

aRouin>8  OF  ExxcunvK  mansion. 

These  grounds  were  kept  in  good  order  during  the  year.  During 
the  summer  months  the  flower  beds  were  kept  well  trimmed  and  staked, 
the  lawns  mown  about  once  every  week,  the  roads  and  gutters  edged 
and  weeded,  and  the  water  plants  in  the  fountains  cared  for. 

All  the  flower  beds  were  cleared  of  the  plants  after  the  frost  had 
injured  them.  They  were  manured  and  spaded  up,  and  45  of  them 
planted  in  October  and  November  with  34,350  tulips,  9,980  hyacinths, 
172275  crocus,  600  scillas,  1,000  narcissus,  or  63,205  bulbs  in  all. 

Five  thousand  plants  of  pansies,  myosotis,  and  daisies  were  among 
the  bulbs  or  in  separate  beds. 

For  the  purpose  of  planting  the  flower  beds  and  borders  this  spring, 
the  following  plants  were  propagated  during  the  fall,  winter,  and  spring 
months :  1,^  canuas,  3,600  geraniums,  2,000  achyranthes,  3,500  coleos, 
9,000  althernantheras,  5,500  miscellaneous  bedding  plants,  14,000  ecbe- 
verias,  1,000  begonias,  4,500  seedling  plants,  and  alM>ut  1,800  gladioloB 
and  tuberose  bulbs. 

In  May  and  June  the  bulbs  were  removed  from  the  beds  and  stored 
for  next  season's  use,  and  the  beds  replanted  with  summer  bedding 
plants.  About  38,000  plants  of  all  descriptions  have  been  planted  in 
the  70  beds  and  borders  in  the  grounds.  Tropical  and  hardy  water  lilies 
were  set  out  in  the  basins  of  tbe  three  fountains,  and  some  of  the  large 
palms  and  camelliafl  were  removed  to  the  grounds  for  the  summer. 
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In  June  the  elm  trees  in  these  grounds  were  sprayed  with  a  decoction 
of  London  porple  and  water  to  stop  the  ravages  of  the  elm  beetle. 

Five  hundred  and  seventy-two  sections  of  iron  fcDce,  36  sections  of 
wire  fence,  and  20  gates  were  painted.  Ten  lamps  aud  lamp-posts  in 
yarious  parts  of  the  groands  were  painted  and  bronzed  as  needed. 

The  gravel  was  removed  from  the  surface  of  the  roadway  at  each  end 
of  the  piece  of  asphalt  pavement  at  the  entrance  to  the  south  portico 
of  the  Executive  Mansion,  and  283.07  square  yards  of  additional 
asphalt  roadway  pavement  laid.  The  gravel  removed  was  used  in 
repairing  the  gravel  roadways  in  these  grounds.  Necessary  repairs 
were  also  made  to  the  asphalt  roadways  in  the  grounds  north  of  the 
Mansion,  an  area  of  297.78  square  yards  being  resurfaced. 

Great  damage  was  done  to  the  trees,  shrubs,  and  plants  by  the  hur- 
ricane of  September  29, 1896,  which  must  have  been  one  of  the  worst  in 
the  history  of  Washington.  The  canua  and  standard  lantana  beds 
were  blown  to  the  ground  and  ruined  for  the  season ;  50  of  the  finest 
and  oldest  trees  were  blown  down  and  uprooted ;  another  50  were  so 
badly  disfigured  that  they  had  to  be  topped  off  and  cut  back.  About 
75  others  were  more  or  less  badly  injured— only  the  broken  limbs  and 
stumps  were  cut  out  of  these. 

Some  of  the  trees  on  the  grounds  north  of  the  Executive  Mansion  were 
thrown  across  the  iron  fence  and  sidewalks.  The  fence  was  smashed 
in  several  places,  breaking  the  stone  coping  and  one  gatepost.  The 
fence  and  post  were  at  once  repaired  and  broken  stone  coping  replaced 
by  new. 

The  grounds  were  cleared  of  all  trees,  stumps,  and  litter  in  seventeen 
days,  nearly  500  cart  and  wagon  loads  of  wood  and  brush  being  carted 
away.  A  number  of  badly  disfigured  trees  were  taken  up  or  cut  back 
during  the  winter  months.  About  ten  more  were  left,  which  could  not 
be  taken  up  for  want  of  time  and  money  to  employ  extra  help.  Seventy 
new  trees  and  shrubs  in  35  varieties  were  planted  in  place  of  those 
destroyed,  60  cart  loads  of  good  soil  were  carted  to  the  holes,  and  the 
same  amount  of  clay  and  gravel  carted  away. 

The  old  tree  holes  were  Oiled  up,  leveled,  and  sodded  or  sown  in  grass 
seed. 

PROPAOATINa  OAICDENS,  INCLUDING  THB  GREENHOUSES  AND  NURSERY. 

Extensive  repairs  were  made  to  the  various  greenhouses  and  potting 
houses  during  the  year,  and  the  large  and  valuable  collection  of  plants 
was  maintained  in  good  condition. 

A  new  house  for  growing  carnations,  the  ground  for  which  was  graded 
and  the  plant  benches  constructed  just  prior  to  July  1, 1896,  was  built 
during  the  early  part  of  the  fiscal  year.  The  house  which  has  been 
numbered  19  is  110  feet  long,  18  feet  wide,  and  12  feet  high.  The  house 
has  a  flagstone  walk,  and  is  heated  by  a  hot-water  boiler  (placed  in  a 
brick-lined  stokehole  18  feet  by  12  by  7  feet,  constructed  at  one  end  of 
the  house),  and  1,000  feet  of  4-inch  hot-water  pipe.  A  potting  shed 
addition  to  this  new  house,  18  feet  long,  12  feet  wide,  and  12  feet  high, 
was  built  over  the  stokehole  containing  the  boiler. 

The  superstructure  of  an  old  greenhouse,  120  feet  long,  12  feet  wide, 
and  9  feet  high,  which  was  partially  decayed  and  no  longer  serviceable. 
was  removed  and  replaced  with  a  new  superstructure,  all  of  the  old 
glass  being  used  in  the  new  work. 

Extensive  repairs  were  made  to  the  old  rose  house,  consisting  of  a 
partial  reconstruction  of  the  roof,  the  removal  of  the  interior  wooden 
8up]>orting  posts  and  replacing  tlfem  with  iron  posts^  and  reconstructing 
interior  stoging. 
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Exteusive  repairs  were  also  made  to  the  palm  hoase  (the  roof  strae- 
ture  of  which  was  partly  carried  from  its  foaiidation  by  the  hurricane 
of  September  29),  mainly  as  follows:  The  roof  structore  was  replaced 
ou  the  supporting  walls  and  the  wall  plates  and  upright  framework 
securely  anchored  to  the  brick  walls ;  the  damaged  roof  strnctare, upright 
sash,  etc.,  repaired,  and  the  same  reglazed  and  repainted. 

Four  thousand  one  hundred  and  eighty-two  square  feet  of  new  staging 
was  construct'Od  in  the  various  greenhouses  in  place  of  decayed  and 
worn  out  staging  removed  and  minor  repairs  were  made  to  other  staging 
where  required,  1,920  feet  B.  M.  of  new  material  being  used  for  this 
purpose. 

The  glass  was  removed  from  house  No.  13,  the  framework  given  two 
coats  of  white  lead  and  oil,  and  the  house  reglazed;  a  coat  of  white 
lead  and  oil  was  given  to  framework  on  the  outside  of  houses  Nos.  11, 
12,  and  16;  the  entire  framework  of  house  No.  18  was  given  a  coat  of 
white  lead  and  oil ;  the  roofs  on  the  east  side  of  houses  Kos.  7  and  U 
were  reglazed,  and  the  brick  chimney  of  house  No.  7  raised  4  feet 
The  wall  plates  of  houses  Nos.  7, 14,  and  17  were  pointed  with  cement 
mortar. 

Two  hot-water  boilers  were  removed  and  replaced  with  new  ones; 
565  feet  of  2  inch  hot  water  pipe  were  put  up  to  increase  the  heating 
surface;  the  packing  from  leaky  joints  in  hot- water  pipes  was  removed 
and  the  joints  recalked  with  red  lead  packing.  The  brick  fronts  of  foor 
furnaces  in  two  houses  were  repaired  and  the  flues  of  all  the  hoilen 
were  opened  and  cleaned. 

A  platform  and  steps  were  constructed  to  the  office  building;  the 
floors  of  potting  sheds,  coal  bins  in  storage  cellars,  and  cold  (plaot) 
frames  adjoining  storage  building  were  repaired.  Minor  carpentry 
repairs  were  made  to  the  blacksmith  shop,  and  a  wagon  shed  20  fe<^ 
long,  18  feet  wide,  and  14  feet  high  constructed  adjoining  the  samei 
The  partially  decayed  sills  of  the  large  storehouse  were  removed  and 
replaced  with  new  sills  and  the  wooden  block  supports  of  the  honse 
replaced  with  brick  piers. 

The  roofs  of  the  blacksmith  shop,  the  adjoining  store  sheds,  andasmall 
frame  potting  house  were  covered  with  tin  and  given  a  coat  of  elastie 
asphaltum  paint;  130  feet  of  4-inch  tin  gutter  and  16  feet  of  4inch 
down  spout  were  made  and  placed  on  the  greenhouses.  The  tin  used 
was  old  material  received  from  the  Government  Printing  Office.  A 
coat  of  yellow  insecticide  wash  was  given  to  the  large  frame  storehonse 
and  oflice  building  and  4  potting  houses,  and  2  coats  of  green  paint  to 
16  plant  tubs. 

The  property  yard  was  cleaned  and  about  20,000  feet  of  old  lumber 
received  from  the  Congressional  Library  building  was  stored.  The 
unseiviceablepropertywascolle<;tedandassorted,in8pected,coudeDined, 
and  destroyed. 

Fifty  feet  of  6-inch  terracotta  sewer  pipe  was  laid,  valves,  bibbs,  and 
other  Hxtnres  repaired  or  renewed,  and  pipeconnections  madeorchanged 
as  needed. 

All  the  heating  apparatus  was  looked  after  and  kept  in  good  order, 
being  repaired  or  renewed  as  necessity  required. 

Overflows,  supply  pipes,  and  valves  of  the  fish  tank  and  basins  for 
aquatic  plants  were  kept  in  good  order. 

The  severe  windstorm  of  the  night  of  September  29  blew  oflF  a  portion 
of  the  tin  roof  from  the  brick  potting  houses, broke  11  ventilating  sashes, 
and  about  1,000  lights  of  glass  in  the  greenhouses,  and  moved  the  super- 
structure of  the  large  palm  house  out  of  perpendicular.    The  damage 
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<)  storm  was  promptly  repaired.    The  damage  to  plants  was 
^    '^  '8  caused  by  broken  glass. 

>^^      ^  ^^^  work  performed  by  him  on  the  greenhouse  strac- 

%^^    ^^  "  made  24  new  flower  boxes  and  repaired  10  old  ones, 


S^'^^^^  boxes  and  repaired  80  old  ones,  repaired  274  park 

3*    f^sfti.    ^  ^  stakes  for  fastening  down  settees  in  the  parks, 

^  *^^?V^     ^v  ''^  flower  beds  and  500  small  stakes  for  laying 

y^^^  ^*^^  ^^  ^^^  ^  *^  boxes,  ma<le  4  leaf  crates  for  carts, 

^^^^St  V^  j#  *°  P*^*^  lodges,  and  5  water  tanks  for  the 

^tJ^^^^^4k^^^>^      ^  '^ridge  35  feet  long  for  use  in  trimming 

W^^^'i>^  ,^own  in  the  greenhouses  and  frames  for 

Cyf%f^    ^^  .cing:  Two  hundred  and  forty- five  alysum, 

^'%i:%^  o ^8?  6^  bouvard ia,  7,336  carnations,  2,000  chrys- 

h^'^k^  ctniums,  881  poinsettia,  360  pansy,  1,658  roses,  3,229 

T^^"^  .via,  1,244  violets,  300  primulas;  in  all,  20,875. 

^  o  potted  and  boxed  for  winter  forcing,  the  following  bulbs: 

^asand  Roman  hyacinths,  2,000  Dutch  hyacinths,  4,500  tulips, 
aarcissus,  2,450  freesia,  500  liliums;  in  all,  20,450. 
fhere  were  purchased  during  the  year  under  contract  66,500  flowering 
balbs  for  planting  in  the  public  parks  and  for  stock  for  the  nursery. 
[       There  were  hauled  to  the  parks  for  fall  planting  5,647  chrysanthemum 
[    plants,  and  for  early  spring  flowering  51,500  Dutch  bulbs. 
'       In  the  fall  the  stock  plants  and  cnttings  were  removed  from  the  parks 
and  stored  in  the  greenhouses  and  frames;  489,475  plants  were  propa- 
.    gated  from  them  for  spring  planting  on  the  public  grounds. 

In  May  3,061  plants  and  2,800  bulbs  were  planted  for  stock  and  sum- 
mer bloom,  and  about  50,000  Dutch  bulbs  which  had  been  removed  from 
the  park  flower  beds  were  heeled  in  to  properly  ripen. 

In  June  531  plants  were  set  out  in  the  nursery  for  stock  and  summer 
bloom;  4,551  carnation  plants  and  2,054  rose  ]>lants  were  planted  in  the 
houses  for  winter  forcing ;  27,0 14  surplus  bedding  plants  were  furnished 
for  the  grounds  of  public  institutions  in  the  District*,  and  the  remain- 
ing odds  and  ends  of  surplus  bedding  plants  left  over  from  the  spring 
'    planting  of  the  parks  were  given  to  whoever  applied  for  them. 

In  the  nursery  the  lawn  sui  faces  were  mown  as  often  as  required ;  the 

roadways,  walks,  and  gutters  were  kept  clean  and  free  from  weed  growth. 

The  basket  and  web  caterpillars  were  removed  from  the  young  trees  and 

'    shmbs,  the  young  stock  properly  cared  for,  and  the  nursery  thoroughly 

scuffled  and  cleaned. 

There  were  planted  in  the  nursery  for  stock  2,300  tuberose  bulbs, 
2,422  young  shrubs,  and  5,476  plants,  and  40  young  trees  were  trans- 
planted (all  home-grown  stock) ;  227  young  trees,  300  young  shrubs,  and 
231  plants  were  purchased  and  planted  for  stock.  The  following  were 
lifted  from  the  nursery  and  planted  in  the  parks:  Two  hundred  and  one 
young  trees,  1,275  young  shrubs,  and  275  hardy  vines.  There  were  4 
yo^ng  trees  and  200  young  shrubs  (home  grown)  lifted  from  the  nursey 
and  furnished  to  the  grounds  of  tbe  Congressional  Library  building. 

One  hundred  and  eighty  park  settees  that  had  been  repaired  and 
painted  during  the  winter  were  hauled  to  the  parks.  One  hundred  and 
eighty  cubic  yards  potting  sod,  95  cubic  yards  cow  manure,  and  37 
cubic  yards  sand  were  received  and  stored,  and  potting  compost  for 
growing  plants  was  prepared. 

One  hundred  and  thirty  by  three  feet  of  flagstone  walk  was  laid, 
aitd  240  feet  of  ash  bed  made  for  growing  pot  plants  on  during  the 
spring  and  summer  months.    In  the  fall  a  trench  446  by  2  feet^  outside 
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the  fence  on  the  east  front  of  the  norsery  groands,  was  cleaned  to 
carry  oflF  the  surface  water  from  heavy  rains.  The  vacant  grounds 
were  mannred  and  rough  spaded.  Daring  the  winter  snow  was  removed 
four  times  from  the  walks,  pits,  and  cold  frames. 

The  following  old  material  was  received  from  the  new  building  for 
the  Library  of  Congress:  Tweuty-six  wagon  loads  of  boards,  8  wagon 
loads  of  scantling,  1  small  wagon  load  of  sash,  and  1  workmen's  call 
bell,  at  the  storage  grounds  in  the  nursery;  1  mixed  load  of  boards  and 
scantling  at  Judiciary  Park,  and  1  at  Reservation  17  ((Garfield  Park). 

Exteusive  improvements  can  well  be  made  at  these  gardens.  About 
500,000  plants  are  annually  propagated  at  the  greenhouses  for  use  in 
the  summer  and  autumn  decorations  of  the  public  parks.  The  beaatiftil 
water  lilies  and  other  aquatic  plants  used  in  many  of  the  fountain 
basins  are  also  propagated  here. 

The  various  structures  are  serviceable  for  the  purposes  for  whick 
they  are  used,  and  have  been  mainly  erected  by  oar  own  workmen  at 
comparatively  cheap  cost;  they  are  without  ornamentation  of  any  kind, 
and  are  maintained  in  repair  by  a  small  annual  appropriation  of  12,000. 
The  buildings  should  be  increased  in  number.  A  large  palm  house  and 
subtropical  plant  house  are  especially  needed.  Greenhouse  pits  and 
cold  frames  ai*e  also  required  for  the  purpose  of  growing  hardy  herba- 
ceous perennials,  no  plantings  of  which,  of  any  magnitude,  have  as  yet 
been  made  in  any  of  the  parks  or  other  public  gardens  in  Washington. 

The  nursery  grounds  of  the  gardens,  exclusive  of  the  ground  oocn- 
pied  by  the  greenhouses,  storehouses,  sheds,  roads,  and  walks,  oo?er 
an  area  of  about  4  acres,  one-third  of  which  is  occupied  by  the  green- 
house plantings  for  stock  and  hardy  rose  grounda.  The  remaining 
portion  is  thickly  planted  with  young  trees  and  hardy  flowering  shrabe, 
set  out  in  rows  ready  for  transplanting  when  required.  This  area  is 
not  sufficiently  large  to  supply  the  tree  and  shrub  plantings  of  the  park 
extensions  of  the  public  grounds,  and  purchases  are  made  of  the  vario- 
ties  and  character  needed  from  commercial  nurseries  and  wherever 
they  can  be  found  to  supply  deficiencies.  It  is  hoped  that  in  the  near 
future,  when  the  work  of  filling  the  Potomac  Flats  near  the  propagat- 
ing gardens  is  completed,  the  nursery  grounds  may  be  extended  so  as 
to  furnish  abundant  room  for  the  purposes  for  which  they  are  intended. 

This  office  is  frequently  in  receipt  of  requests  for  the  loan  of  plants 
from  the  gardens  for  the  use  of  churches,  fairs,  festivals,  etc,  and 
demands  are  constantly  made  for  flowering  and  decorative  plants  to 
private  purposes. 

All  such  requests  have  to  be  declined,  as  either  the  loan  or  gift  of 
any  plants  would  be  in  violation  of  the  following  extract  from  the  aet 
of  Congress  approved  June  20, 1878: 

Provided,  That  hereafter  only  such  trees,  shrabs,  and  plants  shall  be  propagated 
at  the  greenhouses  and  nursery  as  are  snitable  for  planting  in  the  pnbiio  reserva- 
tions, to  which  purpose  only  the  said  productions  of  the  greenhouses  and  nnistfy 
shall  be  applied. 

After  the  annual  spring  planting  in  the  parks  is  completed,  it  some- 
times happens  that  there  is  a  small  surplus  of  bedding  plants  on  hand. 
These  are  divided  among  such  public  reservations  or  institutions  as  the 
-State,  War,  and  Navy  building,  Marine  Barracks,  Washington  Aque- 
duct grounds.  Fort  Myer  Military  Keservation,  and  various  hospitals 
and  orphan  asylums.  After  these  are  supplied,  should  there  still  be  a 
few  such  surplus  plants  remaining,  they  are  given  to  whoever  may  aak 
for  them. 
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BmRYATIONS  NORTH  Or  PENNSYLVANIA  AYSNUB  AND  WEST  Or  THX  GAPITOI« 

This  divisiou  of  the  city  embraces  all  the  public  reservations  located 
between  First  and  Twenty-eighth  streets  west,  and  B  street  and  Florida 
ayenne  north,  the  majority  of  which  are  in  an  advanced  condition  of 
improvement  and  require  the  constant  attention  of  a  force  of  skilled 
laborers  for  their  proper  maintenance. 

It  includes  the  highly  improved  parks  known  as  Washington  Circle, 
Bawlins  Square,  Du  Pont  Circle,  Scott  Circle,  Lafayette  Square,  Frank- 
lin Square,  Farragut  Square,  McPherson  Square,  Mount  Vernon  Square, 
Iowa  Circle,  Thomas  Circle,  Judiciary  Square,  and  a  number  of  other 
smaller  highly  improved  reservations. 

The  labor  required  in  the  general  care  of  these  parks  and  park  places 
has  consisted  mainly  in  mowing  the  lawn  surface  in  the  growing  season, 
from  April  to  November,  about  twice  each  month  in  the  large  parks 
and  about  once  each  week  in  the  small  and  central  parks  and  park 
places  to  keep  the  grass  surface  in  a  sightly  condition;  in  edging  and 
trimming  margins  of  lawns  to  prevent  unsightly  growth  of  grass  over 
gutter  ways,  and  to  preserve  the  outlines  of  roads  and  walks  bordering 
them,  which  was  required  to  be  done  usually  after  each  mowing;  in 
deaning  out  the  gutter  ways  and  catch  basins  from  deposits  of  sand, 
etc.,  to  prevent  the  obstruction  of  drainage  pipes,  which  was  required 
to  be  done  usually  after  each  heavy  rain  storm,  and  occasionally  after 
high  windstorms  during  this  period;  in  removing  weed  growth  from 
gravel  road  and  walk  surfaces  during  spring  and  early  summer  months, 
and  raking  off  the  stones  from  the  surface  of  the  roads,  caused  by  wear- 
ing and  constant  travel  over  the  same,  which  was  required  to  be  done 
on  an  average  of  once  in  two  months  during  this  period,  and  raking  and 
compactly  rolling  the  surface  of  the  walks  to  keep  them  in  good  condi- 
tion after  heavy  rain  storms  during  the  summer  and  autumn  months; 
in  cutting  out  the  dead  wood  from  the  large  shade  trees  and  heading 
back  the  old  overgrown  groups  of  shrubbery,  and  pruning  into  proper 
shape  the  dwarf  ornamental  flowering  trees  and  shrubs  after  their  sea- 
son of  flowering  is  over;  in  removing  from  infested  trees  and  shrubs, 
eocoons  of  the  basket  caterpillars,  and  destroying  the  web  nests  of  the 
processionary  caterpillars,  which  hatch  out  during  the  hot  months;  in 
spraying  the  large  American  elms  effected  by  the  elm  beetle  in  tlie 
several  parks,  with  London  purple,  dissolved  in  water;  in  watering 
young  trees  and  shrubs  to  promote  their  growth  during  the  months 
of  Jidy,  August,  and  September — this  was  required  on  an  average  of 
once  each  week  during  that  period;  in  watering  flower  beds  and  borders 
in  various  improved  reservations,  which  was  required  on  an  average  of 
two  or  three  times  each  week  during  the  dry  season — ^these  flowers  beds 
sod  borders  were  trimmed  to  keep  them  in  proper  shape  twice  each 
week  during  the  summer  months  up  to  September  30;  in  removing 
weed  growth  from  brick  pavements  bordering  parks  and  park  places, 
and  gutter  ways  bordering  roadways  through  the  parks,  as  required 
during  the  summer  and  autumn  months. 

The  asphalt  and  granolithic  walks  around  and  through  the  most 
highly  improved  parks  and  park  places  were  regularly  swept  by  the 
watchmen  and  their  assistants,  during  the  spring,  summer,  and  autumn 
months;  the  fallen  leaves  on  the  lawn  surfaces  around  and  through  the 
groups  of  trees  and  shrubbery  were  raked  up  from  July  1  to  November 
30,  and  the  leaves,  rubbish,  and  brush  gathered  up  during  each  week, 
during  the  spring,  summer,  and  autumn  months,  were  hauled  to  the 
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nearest  dump.  The  road  surface  in  a  portion  of  the  grounds  south  of 
the  Executive  Mansion  was  sprinkled  daring  the  dry  mouths  to  keep 
down  the  dust. 

In  the  autumn  of  1896  the  summer  decorative  plants  were  removed 
from  the  flower  beds  in  the  parks  in  this  division  and  the  beds  planted 
witli  spring  flowering  bulbs.  In  the  spring  of  1897  these  bulbs  were 
taken  up  and  stored  in  the  nursery  for  future  use,  and  116  beds  planted 
with  summer  foliage  and  flowering  plants. 

The  severe  hurricane  which  visited  this  city  on  the  night  of  September 
29, 1896,  did  considerable  damage  to  the  trees  in  the  parks  in  the  north- 
west division.  After  this  storm  235  cart  loads  of  wood  and  brancljc< 
were  hauled  from  these  parks  to  the  dump;  65  trees  were  destroyed 
and  had  to  be  removed,  255  tre^s  were  badly  damaged,  and  319  trees 
were  slightly  damaged.  AH  the  broken  branches  and  stumps  in  the 
large  shade  trees  that  ex)uld  be  reached  were  sawed  off. 

The  damage  to  the  trees  by  this  hurricane  was  mainly  to  the  silvei 
poplars,  silver  maples,  and  the  ash,  although  the  evergreens  sufi'ered  toa 
limited  extent. 

In  Da  Pont  Circle  (Reservation  Ko.  60)  the  drinking  fountains  were 
repaired  and  584.09  square  yards  of  the  asphalt  walk  surface  was  resur- 
faced; the  watchman's  lodge,  which  for  many  years  has  stood  at  the 
northeast  corner  of  the  Executive  Mansion  grounds  within  the  iron 
fence  and  occupied  by  a  watchman  employed  by  the  Treasury  Departr 
ment,  was  transferred  to  this  office  in  June  by  the  official  of  that 
Department;  it  was  immediately  removed  to  Du  Pout  Circle,  placed b 
position  on  the  east  side  of  the  park,  and  thoroughly  repaired. 

In  Farragut  Square  (Reservation  Ko.  12)  the  drinking  fountains  were 
repaired  and  348.03  square  yards  of  the  asphalt  walk  surface  was 
re8urfa<5ed. 

In  Franklin  Park  the  water-closets  were  overhauled,  cleaned,  and 
provided  with  new  fixtures  where  needed  and  a  cement  floor  laid.  A 
terracotta  sewer  was  replaced  by  an  iron-pipe  sewer.    Stoppages  in 
waste  pipe  of  fountain  were  removed.    Almost  all  the  woodwork  d 
watchman's  lodge  repainted  and  the  ceiling  calcimined.    The  most 
worn  portions  of  the  gravel  walks  in  this  park  were  resurfaced,  about 
37  cubic  yards  of  gravel  having  been  used  for  the  purpose.    The  water- 
closet  in  the  watchman's  lodge  was  enlarged,  the  necessary  space  being 
taken  from  the  lodge  room.    A  closet,  provided  with  doors,  for  storing 
small  tools  was  ma^e  in  the  lodge  and  a  doorway  cut  through  the  par- 
tition, and  a  door  hung  for  an  entrance  into  the  tool  room  at  the  back 
of  the  lodges.    The  old  unsightly  wire  around  the  flower  border,  inclos- 
ing the  fountain  basin,  was  removed  and  replaced  with  a  new  feD(^ 
Five  flower  beds,  that  were  too  much  shaded  by  the  heavy  growth  of 
trees  in  this  park,  were  abandoned  and  their  surfaces  sodded  over. 
Thirty-four  and  two-hundredths  square  yards  of  asphalt  walk  surface  in 
this  park  were  resurfaced.     One  hundred  and  eighty-two  and  two- 
thirds  square  yards  of  sod  was  used  in  this  park. 

In  Hancock  Place  (Reservation  N^o.  36),  Pennsylvania  avenue  between 
Seventh  and  Eighth  streets  west,  the  statue  of  Gen.  Winfield  Scott 
Hancock  was  dedicated  in  May,  189<>,  and  shortly  after  the  beginning 
of  the  present  fiscal  year  work  for  the  improvement  of  the  grounds, 
under  the  appropriation  of  $3,000  made  in  the  sundry  civil  appropria- 
tion act,  approved  June  11, 1896,  was  commenced.  These  improvements 
have  been  completed,  as  follows :  The  old  stone  curbing  along  the  Penn- 
sylvania avenue  and  Seventh  street  sides  of  the  reservation  was  removed 
anda  low  wall  of  rough  ashlar  stone,  surmounted  with  a  neat  granite 
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coping,  was  constructed  in  its  place.  The  grade  of  the  reservation 
along  those  sides  was  raised  to  the  level  of  the  top  of  this  wall  and  for 
a  sufficient  distance  back  therefrom,  and  two  low  flights  of  granite  steps, 
flanked  on  either  side  with  granite  pier  i>osts,  were  constructed  on  the 
east  side  and  south  side  for  access  from  the  sidewalks.  'New  walks 
were  constructed  through  the  reservation  and  paved  with  asphalt,  and 
a  large  circle  was  laid  off  at  the  apex  of  the  reservation,  inclosed  with 
a  granite  curbing  and  planted  with  suitable  plants.  The  margins  of 
the  walks  were  sodded,  the  lawn  surface  seeded,  and  the  grounds  orna- 
mented by  planting  the  following  trees,  shrubs,  and  plants:  One  hun- 
dred and  twenty  seven  evergreens,  152  yucca  plants,  282  deciduous 
shrubs,  2  weeping  mulberries,  2  magnolia  trees,  2  weeping  elms,  and 
275  English  ivy  plants.  The  area  of  walk  surface  in  this  reservation 
which  was  paved  with  asphalt  was  258  square  yards.  Three  hundred 
and  nine  square  yards  of  sod  was  used  in  the  reservation. 

The  drinking  fountain  in  Iowa  Circle  (Reservation  'So.  153),  was 
repaired. 

In  Judiciary  Park  a  new  standpipe  was  put  in  place  of  one  burst 
by  frost  and  the  stoppage  in  sewer  removed.  The  gravel  was  removed 
from  the  surface  of  the  roadway  fronting  the  center  entrance  to  the 
Pension  Office  building  and  replaced  with  an  asphalt  pavement,  the 
area  covered  amounting  to  551.44  square  yards.  The  gravel  removed 
from  this  roadway  was  used  in  repairing  worn  portions  of  other  gravel 
roadways  throngh  the  park.  The  gravel  roadway  on  the  line  of  F 
street  was  repaired  from  the  entrance  at  Fifth  street  to  where  it  joins 
that  part  of  the  roadway  which  is  surfaced  with  fesphalt.  Sixty-two 
cubic  yards  of  gravel  wore  used  in  tl»ese  last-mentioned  repairs.  A 
plank  walk  216  feet  long  and  4  feet  wide  was  laid  over  the  surface  of 
the  gravel  walk,  in  bad  condition,  leading  from  Fourth  and  E  streets 
to  the  east  entrance  of  the  court-house.  A  board  walk  147  feet  long 
and  4  feet  wide  was  laid  for  the  convenience  of  guests  attending  the 
inaugural  ball  in  the  Pension  building,  on  each  side  of  the  temporary 
covered  entrance  to  that  building.  This  latter  walk  was  removed  after 
March  4,  and  the  hard  trodden-grouud  at  the  borders  of  the  walks  at 
the  east  entrance  was  spaded  up  and  resodded.  Sixty- six  assorted 
flowering  shrubs  were  planted  at  the  west  end  and  south  fronts  of  the 
building  where  there  were  vacancies  in  the  groups  of  shrubbery.  The 
granite-block  pavement  around  the  entrance  to  the  coal  vault  at  the 
west  end  of  the  building  was  raised  and  a  new  wire  guard  fence  was 
placed  around  the  border  inclosing  the  fountain  basin  at  south  front. 
One  haudred  and  thirty-seven  and  fifty-two  one-hundredths  square 
yards  of  asphalt  walks  in  this  park  was  resurfaced. 

In  Lafayette  Square  the  iron  fence  around  Jackson's  statue  was 
painted,  water-closets  overhauled,  cleaned,  and  provided  with  cement 
floor  and  new  fixtures.  A  stoppage  in  the  8  inch  sewer  was  removed 
at  northeast  comer  of  the^ark.  Drinking  fountains  were  put  in  good 
order.    The  water-closets  were  painted. 

One  handred  and  sev%5nty  eight  and  eight  one-hundredths  square 
yards  of  the  asphalt  wal  J:  surface  in  this  park  was  resurfaced. 

One  handred  and  nine<and  four-ninths  square  yards  of  sod  was  used 
in  resodding  worn  portictis  of  the  lawn  surfaces  in  this  park. 

In  Moant  Vernon  SquAire  the  fountain  works  were  repaired  and  the 
drinking  fountain  put  in  good  order.  A  new  walk  was  cut  out  around 
the  base  of  the  fountain  basin  in  this  park,  also  four  short  walks  lead- 
ing into  it  fi*om  surrounding  walks,  and  upon  these  walks  asphalt  pave- 
ment was  laid,  the  area  covered  amounting  to  109.96  square  Yiu^ds.  ^j^ 
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Four  hundred  and  sixty-three  linear  feet  of  new  phink  walk  3  feet  wide 
was  laid  daring  the  winter  over  gravel  walks  that  were  in  bad  condi- 
tion, and  fifty  iron  gnards  were  placed  along  the  grassed  margins  of 
walks  where  pedestrians  were  making  unsightly  trespass  paths,  to  pre- 
vent the  same. 

In  the  President's  Park  (south  of  the  Treasury  Department,  Execu- 
tive Mansion  grounds,  and  State  Department)  the  most  worn  portlona 
of  the  road  surface  were  given  a  good  covering  of  gravel  and  thoroughly 
rolled }  208  cubic  yards  of  gravel  was  used  in  these  repairs.  The  ground 
over  bare  places  on  the  surface  of  the  lawn  of  the  ellipse  was  loosened 
and  sown  with  lawn  grass  seed.  The  ground  around  the  young  trees 
and  ^rubbery  was  spaded  up;  a  short  gravel  walk  was  made  at  the 
northeast  corner  of  the  grounds,  from  the  present  gravel  walk  out  to 
the  main  roadway,  to  complete  this  thoroughfare.  The  soil  taken  oat 
of  the  bed  of  this  walk  was  utilized  in  filling  up  the  low  ground  that 
had  settled  down  over  the  line  of  the  new  sewer  which  crosses  these 
grounds,  to  bring  it  up  to  the  grade  of  the  surrounding  ground.  Three 
places  in  the  stone  gutter  ways,  about  200  linear  feet,  which  had  settled 
down  where  this  new  sewer  crosses  them,  were  lifted  and  repaved  to 
grade;  the  ground  alongside  of  the  gravel  walk  leading  in  from  Fif- 
teenth street,  where  there  was  a  wide  trespass,  was  loosened  and  sown 
with  lawn-grass  seed  and  a  wire  fence  placed  along  the  line  of  the  walk 
to  guard  the  same;  the  ground  along  the  border  of  the  walk  leading 
from  the  main  roadway  out  to  Seventeenth  street,  where  there  was  also 
a  wide  trespass,  was  loosened  and  sown  with  lawn  grass  seed  and  a 
wire  fence  placied  *along  the  border  of  the  walk.  A  barricade  was 
removed  from  each  end  of  the  gravel  walk  leading  out  from  the  main 
roadway  to  Seventeenth  street  on  line  with  D  street,  and  three  iron 
posts  placed  at  each  end  to  prevent  teams  or  wagons  from  passing  over 
it,  which  they  had  formerly  done.  Six  signs  were  placed  at  prominent 
places  of  travel  around  the  ellipse,  prohibiting  the  making  of  trespasses 
across  the  same;  two  of  the  gravel  walks  that  were  very  much  worn, 
at  the  south  side  of  these  grounds,  were  resurfaced;  the  brick  apron  at 
the  entrance  of  roadway  leading  from  Seventeenth  street  into  the 
grounds,  which  was  worn  in  holes  and  in  bad  condition,  was  repavecL 
A  quantity  of  overgrown  and  unsightly  shrubs  were  removed  and  88 
assorted  flowering  shrubs  planted  in  their  places;  76  assorted  flowering 
shrubs  and  3  deciduous  trees  were  planted  in  vacant  spaces  around  the 
belt  of  trees  and  shrubbery  at  the  President's  stable. 

A  special  effort  was  made  in  October,  1896,  to  prevent  the  further 
destruction  of  the  lawn  of  the  ellipse  by  trespass  paths  and  to  carry 
out  existing  law  and  police  regulations  in  regard  to  speeding  bicycles 
on  the  road  around  the  ellipse  which,  owin^^  to  the  illness  of  Uie  watch- 
man at  this  park,  was  being  used  by  bicy  dists  for  ^^  scorching."  This 
had  been  carried  so  far  that  complaints  worn  received  from  pedestrians 
and  drivers  of  teams.  Information  was  received  that  one  of  the  police 
force  of  the  city,  so  far  from  aiding  to  stop  tAe  practice  of  "scorching,'^ 
actually  took  part  in  violating  the  regulatio  43  which  it  is  presumed  it 
was  his  duty  to  carry  out.  Four  of  the  United  States  watchmen  were 
withdrawn  from  other  parks  and  directed  to  ^reak  up,  if  possible,  the 
existing  evil.  As  a  result  three  bicyclists  \v.dre  arrested  during  the 
month.  When  brought  before  the  court  they  fere  discharged  on  their 
personal  bonds.  The  evil  has  continued  more  sgr  less,  however,  daring: 
the  present  spring,  although  arrests  are  made  fr;^  time  to  time.  It  is 
highly  desirable  that  there  should  be  legislation^pn  the  subject  which 
wHl  make  the  punishment  sufficiently  severe  to  >reak^p  ttus  selfiah 
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«Qd  anuoying  uaisauce.  This  matter  is  referred  to  later  under  the 
heading  of  ^'Legislation." 

By  aathority  of  the  joint  resolution  approved  February  13,  1896 
(No.  16),  these  grounds  ^ere  occupied  by  the  Christian  Endeavor  con- 
vention during  the  month  of  July,  1896.  Three  mammoth  tents  and  a 
number  of  smaller  ones  were  erected,  and  electric-light  poles  put  up  on 
the  eUipse.  The  beautiful  lawn  was  cut  up  by  wagons  and  horsemen, 
and  tnunpled  by  thousands  of  people,  damaging  it  considerably.  At 
the  dose  of  the  convention  the  committee  in  charge  promptly  removed 
the  tents  and  poles,  cleared  up  all  refuse,  and  restored  the  grounds  as 
nearly  as  XK)SBible  to  their  former  condition,  without  expense  to  the 
United  States. 

Heretofore*  on  all  occasions  where  the  lawn  of  this  beautiful  ellipse 
has  been  used  for  ceremonies  of  this  character,  it  has  been  apparent  that 
a  wide  walk  around  the  parade  would  be  a  desirable  feature  and  afford 
safe  standiug  room,  out  of  the  way  of  passing  vehicles,  for  spectators,  as 
well  as  a  patii  for  pedestrians  visiting  the  locality. 

With  this  object  in  view  it  is  suggested  that  an  asphalt  walk  15  feet 
wide  be  constructed  around  the  outer  x>ortion  of  the  ellipse,  separating 
it  from  the  carriage  road  by  a  parking  30  feet  wide. 

The  American  elm  trees  now  bordering  the  parade  would  afford  par- 
tial shade  to  this  walk,  as  well  as  to  the  roadway.  At  all  of  the  princi- 
pal outlets  of  the  park  to  surrounding  streets  wide  walk  openings  would 
be  made  to  connect  with  these  roads  for  the  convenience  of  the  public 

It  is  estimated  that  the  approximate  cost  of  this  walk,  with  its 
approaches,  necessaiy  drains,  drsAn  lodges,  etc.,  will  be  $10,500. 

In  Washington  Circle  (Reservation  No.  26)  new  connections  were 
made  in  drinking  fountain  and  58.76  square  yards  of  the  asphalt  walk 
surface  was  resurfaced. 

In  Beservation  No.  32  (south  side  of  Pennsylvania  avenue  between 
Thirteen-and-a-half  and  Fourteenth  streets  west)  the  fountain  basin 
recently  constructed  was  lined  with  Portland  cement  to  complete  it  for 
holding  water  and  11  ornamental  evergreens  and  3  magnolia  grandi- 
flora  trees  were  planted. 

In  Beservation  No.  33  (Pennsylvania  avenue,  Thirteenth  and  E  streets 
northwest)  the  wire  fencing  around  the  flower  beds  and  the  fountain 
basin,  which  had  broken  down  and  become  very  unsightly,  was  removed. 

In  Beservation  No.  70  (at  Massachusetts  avenue,  Ninth,  and  K  streets 
northwest)  the  inclosing  iron  fence  which  was  erected  many  years  since 
by  the  owner  of  the  culjoiniug  house,  thus  apparently  including  the 
grounds  as  a  part  of  his  own  premises,  was  removed  during  the  month 
of  June  by  the  agent  of  the  present  owner  at  the  request  of  this  office, 
and  the  reservation  will  now  be  cared  for  by  the  employees  of  the 
public  grounds. 

In  Beservation  No.  72  (at  Massachusetts  avenue.  Sixth  and  I  streets 
northwest)  six  large  deciduous  shade  trees,  2  evergreens,  and  13  unsightly 
shrubs  were  removed,  a  bad  trespass  path  across  the  lawn  broken  up 
and  sown  in  grass  seed,  and  two  signs  prohibiting  further  trespassing 
placed  in  position  at  each  side  of  the  reservation. 

At  Beservation  No.  74  (Massachusetts  avenue.  Fifth  and  I  streets 
northwest)  108.7  square  yards  of  asphalt  pavement  was  laid  upon  the 
snrfoee  of  the  gravel  walks,  and  the  ground  along  the  margins  of  the 
new  walks  leveled  up  with  soil,  seeded  down,  and  restored  to  the  lawn 
sorface.  A  border  of  sod  was  laid  along  the  margins  of  the  new  walks, 
and  20  unsightly  shrubs  and  1  evergreen  were  removed. 

At  Beservation  No.  144  (New  Hampshire  avenue,  Seventeenth  and  S 
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BtreetB  northwest)  the  ground  was  cleaned  up;  288  assorted  floweriEg 
shrubs.  25  yucca  plants,  and  1  weeping  mulberry  tree  planted;  a  flower 
vase  placed  in  the  center  of  the  reservation;  8  park  qettees  placed  in 
position,  and  the  ground  along  the  borders  of  the  walks  where  the  grds& 
had  been  worn  off  by  pedestrians  resodded,  63^  square  yards  of  sod 
having  been  used  for  the  purpose. 

At  Reservation  No.  174  (New  York  avenue  and  I  street,  between  Tenth 
and  Eleventh  streets  northwest)  an  asphalt  pavement  covering  an  area  of 
214.48  square  yards  was  laid  upon  the  surface  of  the  gravel  walks,  the 
bare  ground  along  the  margins  of  the  walks  over  about  one- half  of  the 
reservation  loosened,  the  grade  raised  with  iresh  soil,  the  ground  sown 
down  in  grass  seed,  and  a  border  of  sod  laid  along  the  margins  of  the 
new  walks.    One  large  elm  tree  and  8  unsightly  shrubs  were  removed. 

At  Reservations  Nos.  193  and  194  (intersection  of  New  Jersey  avenue, 
Second  and  I  streets  northwest),  in  the  former  slight  repairs  were  made 
to  the  gravel  walks;  in  the  latter  the  gravel  walks  were  entirely  resor- 
faced,  22  cart  loads  of  gravel  having  been  used  for  the  purpose. 

Much  work  is  still  required  in  this  beautiful  section  of  the  city.  The 
parks  should  all  be  surrounded  by  granite  curbings;  all  walks  and  roads 
should  be  of  asphalt;  the  roads  should  have  curbings  and  be  properly 
drained.  This  is  particularly  true  of  Judiciary  Park,  which  covers  an 
area  of  about  20  acres,  and  the  gravel  roads  of  which  are  almost  as 
much  traveled  as  are  the  adjacent  streets  and  equally  subject  to  wear 
from  heavily  loaded  teams,  rendering  it  very  difficult  to  maintain  them 
in  good  condition  for  travel  during  the  winter.  The  first  cost  of  asphalt 
roads  and  granite  curbings  would  of  course  be  approximately  large,  bat 
the  subsequent  saving  in  the  cost  of  their  maintenance  would,  in  the 
course  of  a  few  years,  more  than  compensate  for  the  original  outlay. 

In  all  the  parks  the  lawns,  tree  and  shrub  plantings  should  be  well 
cared  for  and  maintained  in  the  highest  degree  of  excellence.  This  will 
necessitate  from  time  to  time  not  only  considerable  trimming,  but  t)ie 
removal  of  occasional  trees  and  shrubs,  where  too  thickly  planted,  to 
secure  future  benefits  not  apparent  to  the  casual  observer. 

RESERVATIONS  OCCUPIED  FOR  INAUGURAL  PURPOSES. 

Under  the  authority  granted  by  the  joint  resolution  of  Congress 
(Ko.  8)  approved  February  6,.  1897,  permission  was  granted  by  the 
Secretary  of  War  to  the  executive  committee  on  the  inaugural  cere- 
monies to  erect  temporary  viewing  stands  on  the  reservations  along 
Pennsylvania  avenue  between  Seventh  and  Seventeenth  streets  from 
which  to  view  the  parade.  These  stands  were  taken  down  and  the 
materials  removed  in  due  time  after  the  4th  of  March.  The  d<^bris 
remaining  after  the  removal  of  these  stands  was  cleaned  up  and  carted 
away  by  the  employees  under  this  office. 

Hancock  Place  at  Pennyslvania  avenue  and  Seventh  street  safiered 
more  damage  from  this  temporary  occupation  than  any  of  the  other 
reservations,  because  of  the  newness  of  the  improvements  therein,  which 
had  only  been  completed  during  the  previous  fall.  The  work  which 
was  necessary  to  be  done  to  repair  this  damage  and  which  was  done  by 
this  office  was  as  follows:  The  hard-trodden  ground  over  the  surface  of 
this  reservation  was  spaded  up  and  resown  in  grass  seed;  13  ever- 
greens, 141 3rucca  plants,  and  2  deciduous  magnolia  trees  were  planted, 
worn  portion  of  the  circular  mound  around  the  statue  of  General  Han- 
cock was  spailed  up  and  resodded,  and  the  ground  around  the  groap^ 
of  evergreens  and  young  fioweriug  shrubs  was  spaded. 
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RBSBRYATIONS  IN  THS  60UTHWB8T  DIVISION. 

This  division  of  the  public  grounds  embraces  the  area  lying  between 
First  and  Seventeenth  streets  west  and  B  street  north,  and  includes 
the  large  and  important  parks  known  as  Henry  and  Seaton  parks,  the 
Smithsonian  Grounds,  and  Monument  Grounds. 

The  work  performed  in  the  general  care  of  these  parks  and  park 
places  during  the  year  has  been  about  as  follows:  The  lawns  at  park 
places  and  the  most  prominent  lawns  in  larger  parks  were  mown  and 
raked  weekly  during  the  growing  season.  The  remaining  and  larger 
part  of  lawns  were  mown  and  raked  about  three  times  during  the  same 
period.  The  young  trees  and  shrubbery  were  spaded  around  and 
watered  during  the  dry  season.  The  flower  beds  were  scuffled,  weeded, 
watered,  and  kept  trimmed  to  shape.  The  asphalt  walks  and  roadways 
and  flagstone  walks  were  swept  and  maintained  in  cleanly  condition. 
The  catch  basins  were  cleaned  and  brick  and  stone  gutters  weeded  and 
cleaned  as  needed,  the  loose  stone  raked  from  roadways  in  piles,  and 
the  caterpillars  removed  from  trees  so  infested  and  burned.  The  mar- 
gins of  lawns  were  edged  and  weed  growth  removed  from  all  gravel 
roadways  and  walks.  The  deadwood  and  broken  branches  were 
removed  from  some  of  the  trees  and  shrubs,  and  the  broken  branches 
blown  from  trees  were  collected  in  piles  and  removed  from  the  parks. 
The  board  walks  were  repaired  as  needed.  The  lawn  surface  on  angles 
at  Monument  Grounds  and  around  statues  was  covered  with  compost, 
25  cart  loads  being  used.  The  flower  beds  were  torn  out  in  the  fall, 
plants  to  be  saved  sent  to  the  greenhouse,  and  remainder  sent  to  dump. 
The  large  bed  and  two  smaller  beds  near  the  entrance  to  the  National 
Museum  were  prepared  for  planting,  the  large  bed  being  planted  with 
chrysanthemums  and  two  smaller  beds  planted  with  hyacinths,  tulip 
and  crocus  bulbs.  The  smaller  beds  were  covered  with  manure  as  a 
protection  during  winter  months.  The  beds  not  planted  in  fall  were 
rough  spaded.  The  plants  and  bulbs  were  removed  from  the  beds  in 
the  spring  and  all  beds  manured  and  spaded.  The  park  seats  needing 
it  were  refastened.  The  leaves  were  raked  from  roadways,  walks,  and 
lawns  during  the  fall  months.  There  were  about  25  dead  trees  removed 
frt>in  these  parks. 

The  following  damage  was  done  to  the  trees  in  the  parks  in  this  divi- 
sion by  the  storm  of  September  29 :  Sixty-seven  trees  were  uprooted  or  so 
badly  broken  as  to  require  their  removal ;  232  trees  were  badly  damaged 
and  222  slightly  damaged;  352  cart  loads  of  stumps  and  branches  were 
hauled  from  the  parks  to  the  dump. 

Henry  and  Seaton  parks  have  an  aggregate  area  of  about  34  acres, 
mainly  laid  out  in  lawn  surfaces,  the  planting  of  which  has  not  yet  been 
completed;  about  3  acres  only  are  covered  by  gravel  road  and  walk 
surfaces.  They  extend  from  the  Smithsonian  Grounds  to  the  Botanic 
Gardens,  which  in  their  turn  join  the  United  States  Capitol  Grounds, 
and  complete  the  chain  of  parks  extending  from  the  Executive  Mansion 
to  the  OapitoL  In  Henry  Park  the  water  service  was  extended  during 
the  year  by  lajdng  152  feet  of  lj;-inch  galvauized-iron  pipe;  58  repaired 
park  settees  were  hauled  from  the  nursery  shops  and  placed  in  these 
parks;  gravel  roadways  in  Henry  Park  were  repaired;  five  new  flower 
beds  were  made;  bare  places  in  the  lawns  on  each  side  of  the  roadway 
near  the  bridge  over  Sixth  street  were  resodded,  and  stake-and-wire 
fences  erected  to  prevent  further  trespassing.  In  Seaton  Park  the 
water  mains  were  repaired  and  calked,  and  the  gravel  roadways 
repaired,  149  cart  loads  of  gravel  being  used  for  the  purpose.  A  plank 
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walk  150  feet  long  and  2  feet  wide  was  laid  over  the  short  gravel  walk 
ruuning  from  the  roadway  in  the  center  of  the  park  toward  Misaoori 
avenue. 

The  Smithsonian  Park  Grounds,  located  on  the  Hall  nearly  midway 
between  the  White  House  and  the  Capitol,  and  between  the  business 
sections  of  North  and  South  Washington,  is  one  of  the  most  popular 
park  resorts  of  the  city.  It  contains  within  its  boundaries  the  Smith- 
sonian Institution,  the  National  Museum,  and  the  Army  Medical 
Museum,  all  of  which  attract  many  visitors.  The  area  of  the  park  is 
about  58  acres,  the  greater  portion  of  which  is  laid  out  in  lawn  sarfaces, 
about  9  acres  being  devoted  to  roads  and  walks.  In  addition  to  t^e 
work  done  during  the  year  for  its  maintenance,  1«50  feet  of  4-inch  iron 
sewer  pipe  was  put  in  to  drain  the  east  drinking  fountain,  and  25  feet 
of  G-inch  sewer  laid  to  drain  the  trap  near  the  Ninth  street  entrance. 
An  asphalt  walk  covering  an  area  of  42.64  square  yards  was  con- 
structed in  the  rear  of  the  statue  of  Dr.  Gross,  and  the  soil  removed  in 
preparing  for  this  new  walk  was  used  in  grading  around  the  i>ede8tal 
of  the  statue,  and  the  ground  was  then  sodd^.  Six  hundred  and 
ninety  four  and  thirteen  one-hundredtbs  square  yards  of  the  asphalt 
roadways  in  this  park  were  repaired  and  resurfaced,  and  bare  places 
in  the  lawns  near  the  Henry  statue  and  the  border  around  a  lu^ge 
flower  bed  were  resodded.  Three  hundred  and  forty-six  and  two-thiids 
square  yards  of  sod  were  used  in  this  park.  Ten  evergreen  trees  were 
planted  near  the  Dr.  Gross  statue.  Seventeen  iron  posts  were  set  at 
each  end  of  the  roadway  in  rear  of  the  Smithsonian  bmlding  to  prevent 
the  passage  of  vehicles  over  the  roadway.  The  trees  uprooted  by  the 
storm  of  September  29  were  removed  from  the  park. 

At  the  request  of  the  Secretary  of  the  Smithsonian  Institation  the 
road  immediately  south  of  that  building  was  closed  to  wagon  travel 
The  Secretary  also  requested  that  the  asphalt  road  between  the  National 
Museum  and  the  Smithsonian  building  should  be  similarly  closed,  for  the 
reason  tbat  wagon  travel  disturbed  the  delicate  instruments  in  the  astro- 
physical  observatory.  No  action  toward  closing  this  latter  line  of  public 
travel  has  been  taken  by  this  office.  The  lawn  surfaces  of  this  park 
need  renovation;  they  are  planted  with  a  great  variety  of  deciduous 
and  evergreen  trees,  many  of  them  being  the  most  perfect  of  their 
kind  in  the  parks  of  this  country.  It  is  earnestly  hoped  that  the  entire 
appropriation  requested  for  this  park  may  be  granted.  On  account  of 
the  constant  passage  of  teams — many  of  them  heavily  laden — over  the 
gravel  roads,  it  is  difficult  to  maintain  them  in  good  condition  during 
the  winter  and  early  spring.  About  nine  years  since  the  construction 
of  asphalt  pavements  was  commenced  and  has  continued  from  year  to 
year,  as  far  as  available  funds  would  admit,  until  now,  out  of  an  area 
of  about  45,000  square  yards  of  road  and  walk  sur^Eices,  over  15,000 
square  yards  are  of  asphalt. 

The  Washington  Monument  Park,  covering  an  area  of  about  78  acres, 
is  the  site  of  the  Washington  Monument.  During  the  year  every  effort 
has  been  made  to  maintain  the  improved  portion  of  the  grounds  in 
as  good  order  as  possible,  and  to  continue  the  improvements  so  fiar  as 
the  limited  funds  available  would  permit.  The  standpipes  were  re- 
paired and  140  feet  of  (i-inch  terra  cotta  sewer  were  laid  to  drain  the 
road  near  Fifteenth  street  entrance.  The  improvement  of  the  northeast 
part  of  the  grounds  was  continued.  Eight  hundred  and  fifty-seven 
linear  feet  of  new  gravel  roadway  30  feet  in  width  was  constructed. 
Including  the  foundation  this  roadway  is  1  foot  in  depth,  and  563  cart 
loads  of  broken  stone  and  brick  and  774  cart  loads  of  gravel  were  used 
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in  its  construction.  The  flagstone  pavement  at  the  entrance  to  these 
roadways  on  B  street  were  removed  the  width  of  the  roadway,  49  feet 
of  curb  set,  and  64  square  yards  of  cobblestone  pavement  laid  at  the 
entrance;  146  cart  losuls  of  soil  were  used  in  grading  the  borders  of  the 
new  roadways,  and  the  borders  were  then  sodded;  490  square  yards  of 
sod  were  used.  A  drain  trap  was  built  at  the  intersection  of  these 
roadways,  and  135  feet  of  drain  pipe  laid  to  connect  it  with  the  sewer;  1 7 
trees  and  205  shrubs  were  planted,  and  the  old  roadways  in  the  grounds 
were  repaired  with  gravel.  A  large  pile  of  broken  stone  and  brick  and 
gravel,  1,806  cart  loads  in  all,  which  was  piled  in  the  nortlieast  part  of 
the  grounds  near  the  fence  along  B  street,  was  removed  therefrom  and 
hanled  to  the  storage  grounds  on  the  Potomac  Flats,  thus  completing 
the  grading  of  the  Monument  grounds. 

It  is  again  earnestly  recommended  that  the  electric-light  system 
inaugurated  in  1889  in  the  grounds  south  of  the  White  House  be 
extended  throughout  this  park.  There  is  now  no  method  of  artificial 
illumination  between  B  street  north  and  the  Propagating  Gardens  south 
of  the  Monument,  and  Fourteenth  and  Seventeenth  streets,  and  in  the 
interest  of  morality  and  for  the  protection  of  persons  necessarily  cross- 
ing these  grounds  at  night  lights  are  necessary.  A  complete  detailed 
statement  of  the  plan  of  improvement  projected  for  this  great  reserva- 
tion was  submitted  in  annual  report  for  the  fiscal  year  ending  June 
30, 1893. 

At  Reservations  111  and  113  (situated,  the  first  on  Virginia  avenue 
between  Eleventh  and  Twelfth  streets  west,  the  second  at  the  intersec- 
tion of  Virginia  and  Maryland  avenues  between  Seventh  and  Ninth 
streets  8W.)  the  iron  posts  of  the  inclosing  fences  which  were  out  of 
line  were  straightened  and  rammed,  and  the  old  walk  across  Reserva- 
tion 113  removed  and  a  new  board  walk  100  feet  long  and  3  feet  wide 
constructed. 

RESERVATIONS  EAST  AND  SOUTH  OF  THE  CAPITOL. 

This  division  of  the  city  includes  within  its  limits  the  highly  improved 
reservations  known  as  Lincoln,  Garfield,  Folger,  Stanton,  and  Marion 
parks. 

In  all  of  these  reservations,  as  well  as  in  the  smaller  improved  parks, 
the  lawns  were  mown  and  raked,  gravel  walks  repaired,  the  roadways 
and  walks  hoed  and  raked,  and  the  lawns  bordering  them  edged,  all 
gutters  in  and  around  the  reservations  and  parks  maintained  in  good 
condition,  sewer  traps  kept  clean,  and  refuse  carted  away.  During  the 
summer  months  all  flower  beds  were  regularly  trimmed  and  watered; 
in  the  fali  the  beds  were  cleared  of  summer  plants  and  spaded,  and  13 
planted  with  spring-flowering  bulbs;  the  beds  were  inclosed  with  wire 
fencing  to  protect  the  plants  from  dogs,  said  fences  being  repaired  or 
removed  as  they  became  broken  or  unsightly.  In  the  fall  the  water 
lilies  were  removed  from  the  fountains  and  hauled  to  the  nursery,  and 
the  fountain  basins  cleaned  out  for  the  winter.  Decayed  wood  was 
removed  from  the  trees,  bag  worms  were  collected  from  the  arborvitaes, 
and  caterpillars  removed  from  the  trees  and  destroyed.  During  the 
dry  season  the  bulbs  and  small  trees  were  frequently  watered.  Board 
walks  were  laid  in  wet  and  soft  places  on  gravel  walks  in  Folger,  Marion, 
Stanton,  and  Garfield  parks.  Metal  caps  were  placed  on  the  fence  posts 
where  needed;  155  cart  loads  of  gravel  were  used  in  repairs  to  walks 
and  roadways  in  Garfield,  Lincoln,  Folger,  and  Marion  ]>arks  and  reser- 
vation First  street  and  Maryland  avenue  NE.  Fences  to  prevent  tres- 
were  put  up  where  needed  in  Garfield,  Folger,  and  Marion  parks. 
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In  May  and  Jnne  60  flower  beds  in  the  reservations  in  this  division 
were  planted  with  summer  blooming  and  decorative  plants,  and  goldfish 
were  placed  in  the  fountain  basins  in  Folger  and  Stauton  parks. 

The  damage  resulting  from  the  storm  of  September  29, 1896,  was: 
Total  number  of  trees  slightly  damaged,  8tS,  distributed  as  follows:  Lin- 
coln, 48;  Garfield,  18;  Folger,  10;  Stanton,  9,  and  Marion,  1.  Total 
number  badly  damaged, 54,  as  follows:  Garfield, 23;  Lincoln, 21;  Stan- 
ton, 5;  Marion,  4,  and  Folger,  1.  In  Garfield  Park  2  small  trees  were 
blown  down. 

The  location  of  the  water  plug  in  the  reservation  at  Eighth  street  aud 
Pennsylvania  avenue  southeast  was  changed. 

In  the  reservation  at  First  street  and  Massachusetts  avenue  oortli- 
east  a  new  stopcock  pipe  was  put  in  and  the  jet  and  waste  pipe  of 
fountain  repaired. 

In  Folger  Park  (reservation  16)  the  walks  were  repaired;  2  decaying 
trees  were  removed,  and  1  box  settee  for  papers  and  trash  was  placed 
in  position. 

In  Garfield  Park  12  magnolias  were  planted  and  mulching  placed 
around  the  same;  one  small  sewer  trap  was  constructed;  two  leaking 
valves  were  repaired;  the  tool  house  was  repaired,  the  roof  painted, 
and  the  house  whitewashed  inside  aud  out  with  yellow  ochre;  the  roof 
of  the  closet  was  also  repaired. 

In  Lincoln  Park  the  drinking  fountain  and  the  lodge  house  vere 
repaired  and  the  water-closet  painted;  10  fast  decaying  trees  vere 
removed,  the  holes  filled  up,  and  sodded;  three  8  foot  gravel  walks 
were  made,  each  42  feet  in  length, one  leading  to  the  East  Capitol  street 
entrance  on  the  east  side  of  the  park,  and  one  each  to  the  north  and 
south  to  connect  with  Twelfth  street;  623.37  square  yards  of  asphalt 
was  laid  in  the  walks  leading  from  tbe  northwest  to  the  southwest 
entrance,  from  northeast  to  the  northern  entrance,  and  from  the  south- 
ern to  the  western  entrance;  six  magnolia  trees  were  planted;  two 
fiower  beds  were  made  and  planted  with  chrysanthemums,  the  sod  taken 
from  same  being  used  in  repairs  to  lawns  in  other  places;  the  lawns 
bordering  the  gravel  walks  were  resodded  where  needed  and  soil  spread 
in  low  places  about  the  same  where  trees  were  removed,  the  places  being 
afterwards  sown  with  rye  and  grass  seed ;  the  lodge  hoase  was  repaired 
and  its  roof  and  two  drinking  fountains  were  painted;  the  closets  were 
given  needed  repairs  and  painted;  electric  lamp-posts  were  put  up  in 
tbe  park  and  17  of  the  gas  lamps  discontinued. 

In  Marion  Park  (reservation  Ko.  18)  the  roadways  and  walks  were 
repaired.  Four  large  stones  to  protect  the  curbing  around  the  mound 
were  sunk  in  the  roadway,  and  one  box  settee  for  paper  and  trash  was 
placed  in  i>osition. 

In  Sherman  Park  (reservation  No.  224)  the  fountain  jet  was  stolen. 
This  was  replaced  and  the  fountain  works  repaired. 

In  Stanton  Park  (reservation  Ko.  15)  346.27  square  yards  of  asphalt 
were  laid  in  the  walk  leading  from  the  northeast  entrance  to  the  south- 
west entrance  on  the  north  side  of  mound;  one  decaying  tree  was 
removed;  one  box  settee  for  paper  and  other  trash  was  placed  in  posi- 
tion ;  the  Greene  equestrian  statue  was  cleaned,  and  the  fountain  pipes 
repaired. 

Tbe  final  improvements  projected  for  Garfield  Park,  covering  an  area 
of  about  24  acres,  are  nearing  completion.  The  main  gravel  road 
through  this  park,  leading  to  Virginia  avenue,  is  used  as  a  thorough- 
fare for  heavy  teams,  which  renders  it  difficult  to  maintain  it  in  good 
condition  during  the  winter  season. 
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It  is  regretted  that  the  reduced  appropriations  will  prevent  the  con- 
tinuance  of  any  extensive  improvements,  the  amount  available  being 
not  more  than  sufficient  to  maintain  in  good  order  the  roads,  walks, 
gutters,  drains,  lawn  surfaces,  trees,  shrubs,  and  other  improvements. 

Stanton,  Folger,  and  Marion  parks  are  highly  improved,  planted 
with  choice  specimens  of  trees  and  shrubs,  and  laid  out  with  gravel 
paths.  There  are  fountains  in  Folger  and  Stanton  parks,  and  Stanton 
Park  contains  the  bronze  equestrian  statue  of  General  Greene.  The 
gravel  walks  in  these  reservations  should  be  covered  with  asphalt. 

In  addition  to  these  parks  there  are  28  small  public  spaces  which 
have  been  partly  improved  and  planted,  and  about  100  similar  spaces 
at  the  intersections  of  streets  and  avenues  yet  unimproved. 

The  increased  prosperity  of  this  section  of  our  city  and  the  large 
number  of  private  improvements  in  progress  demand  that  still  more 
attention  be  given  to  beautifying  the  public  spaces,  and  increased 
appropriations  are  earnestly  recommended  for  this  purpose. 

SXTTBXfi;    TOOLS,    BfANURB,    BBFAIB   OF    POST-AND-CHAIN   FBN0B6,    A2n>    RKMOVINO 

SNOW  AND  ICB. 

During  the  year  330  park  settees  were  repaired  and  345  painted.  All 
settees  in  the  parks  were  examined  and  those  found  loose  were  refas- 
tened  to  the  ground  with  stakes  and  wire. 

Repairs  were  made  to  lawn  mowers,  wheelbarrows,  and  miscellaneous 
tools;  edged  tools  were  sharpened  and  put  in  good  order,  and  new  tools 
purchased  from  time  to  time  when  necessary. 

About  1,160  cubic  yards  of  manure,  270  cubic  yards  of  soil  for  com- 
X>ost,  100  bushels  of  air-slaked  lime,  and  260  cubic  yards  of  potting  sod 
were  purchased. 

About  1,250  cubic  yards  of  compost  was  prepared  and  used  in  top- 
dressing  the  lawns  of  various  parks,  and  in  mulching  trees  and  shrubs; 
and  about  300  cubic  yards  of  well- rotted  manure  were  used  in  enriching 
flower  beds^  potting  compost  was  also  made  for  use  in  growing  plants 
in  the  greenhouses. 

The  post-and-chain  fences  around  the  boundaries  of  the  parks  and 
park  places  were  examined,  new  iron  caps  placed  upon  the  posts  where 
needed^  all  posts  out  of  line  straightened,  and  all  loose  posts  securely 
reset.  Broken  chains  were  repaired  with  new  links  and  refastened  to 
posts  where  required  with  new  iron  pins. 

The  snow  and  ice  were  removed  as  rapidly  as  possible  from  the  paths 
and  sidewalks  through  and  around  various  reservations;  the  snow 
storms  were  not  heavy  during  the  winter  and  about  $557,  or  nearly 
one-half  of  the  appropriation,  was  returned  to  the  Treasury. 

WATBB  PIPKS  AND  FIRK  PLUGS,  AND  CARS  AND  BEPAIR  OF  FOUNTAINS  IN  THE  PARKS. 

Bepairs  have  been  made  to  the  water  pipes  and  valves  from  time  to 
time  when  necessary.  In  the  autumn  water  was  shut  off  from  the  vari- 
ous parks  and  252  hose  valves  removed  and  stored  at  the  nursery 
grounds.  In  the  spring  these  valves  were  replaced  in  the  parks.  Dur- 
ing the  year  the  water  pipes  were  extended  240  feet  and  two  new  gate 
vsdves  placed  in  position. 

There  are  21  fountains  with  basins  in  charge  of  this  office,  located  as 
follows:  Executive  Mansion  grounds,  3;  Lincoln  Square,  2;  Stanton 
Square,  2;  Rawlins  Square,  2;  and  1  each  in  Folger  Square,  Judiciary 
Square,  Mount  Vernon  Square,  Franklin  Square,  and  the  reservations 
at  Massachusetts  avenue  and  Twentieth  street,  New  York  avenue  and 


Digitized  by  CjOOQIC 


4054      REPORT  OF  THE  CHIEF  OF  BNGINEBE8,  U.  8.  ABlfT. 

Third  stareet,  Pennsylvania  avenne  and  Ninteenth  street,  Pennsylyania 
avenne  and  Thirteenth  street^  Pennsylvania  avenne  and  Foorteeatli 
street,  Pennsylvania  avenue  and  Twenty-first  street,  Pennsylvania  ave- 
nne and  Twenty-eighth  street,  and  Delaware  avenne  and  First  street, 
northeast.  Five  of  the  fountains  were  painted  one  and  two  coats  u 
needed,  120  feet  of  new  4-inch  sewer  pipe  was  laid  to  drain  foontaiii 
basins  and  new  overflow  pipes  and  brass  plates  placed  in  the  basins 
of  six  fountains. 

With  a  few  exceptions  the  jets  are  of  a  very  simple  character. 

There  are  24  drinking  fountains  in  the  various  parks.  These  were 
repaired  where  necessary,  properly  painted,  dippers  retinned,  and 
chains  renewed.  The  fountain  basins  were  properly  cleaned  and 
thoroughly  repaired  before  water  was  turned  on  in  the  spring. 

In  the  autumn  the  water  was  turned  ofif  in  the  fountains,  20  jets 
removed  and  stored  at  the  nursery  shops.  These  jets  were  repaired 
where  necessary  during  the  winter  and  replaced  upon  the  fountains  in 
the  spring. 

FOUNTAINS. 

A  special  plea  is  made  for  the  beginning  of  a  scheme  of  fountains,  to 
be  gradually  brought,  as  years  go  by,  to  liberal  abundance  and  beaotj. 

Of  all  the  capitols  of  the  world  our  own  Washington  is  in  rasny 
respects  the  most  beautiful;  but  it  is  sadly  deficient  in  fountains. 
Nothing  makes  a  city  so  attractive,  both  to  citizens  and  Btrangers, 
especially  in  this  latitude,  as  an  abundance  of  bubbling,  sparUing 
water.  In  all  the  beautiful  Smithsonian  and  Monument  grounds,  in 
Henry  and  Seaton  parks,  in  Garfield  Park,  there  is  not  a  single  bean- 
tiful  fountain,  and  in  all  the  District  there  is  not  one  large,  superb 
electrically  lighted  fountain,  such  as  the  capital  of  this  nation  shoold 
possess,  to  be  talked  of  the  world  over.  Yet  other  cities  have  sach 
fountains. 

It  is  true  that  much  water  is  needed  for  fountains,  and  if  that  were 
to  prove  an  insurmountable  obstacle  it  might  be  obviated  by  building 
fountains  with  pumps,  thus  using  the  same  water  over  and  over  again. 
Such  pumps  can  be  operated  by  electricity,  which  can  also  be  used  to 
make  beautiful  illuminations  at  night. 

Ten  thousand  dollars,  to  be  expended  in  eight  fountains  of  varioos 
sizes,  supplied  by  the  Potomac  mains,  would  enable  a  striking  addition 
to  be  made  to  the  beauty  of  the  nation's  parks  in  Washington  and  add 
greatly  to  the  pleasure  and  comfort  of  citizens  and  visitors. 

PAINTIKa  WATCHHSN'S  LOBOBS,  ikon  FKNCBS,  VASESy  LAMPS,  AND  LAMP-POSTS. 

There  are  12  watchmen's  lodges,  405  lamps,  21  vases,  a  large  number 
of  post-and-chain  fences,  the  high  iron  fence  around  the  Executive 
Mansion  and  the  iron  fences  around  the  greenhouses  and  nurseries 
under  charge  of  this  office. 

The  following  painting  has  been  done  during  the  year: 

Posts  and  chains  painted  one  coat 1,996 

Posts  and  chains  painted  two  coats 715 

Lamps  and  lamp-posts ^ & 

Vases 10 

LIGHTING  THE  PUBUC  GROUNDS. 

The  following  parks  are  lighted  by  electricity:  President's  Park, 7 
lights;  Lafayette  Park,  6  lights;  Franklin  Park,  9  lights;  Judidaiy 
Park,  9  Ughts;  Lincoln  Park,  8  Ughts. 
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The  two  north  entrances  to  the  Execntive  Mansion  grounds  are  also 
illuroioated  with  electric  arc  lights,  one  at  each  entrance. 

The  electric  lights  in  Lafayette,  Franklin,  Judiciary,  and  Lincoln 
parks  were  installed  during  the  present  fiscal  year,  as  is  more  fully  set 
forth  in  another  part  of  this  report.  Immediately  after  these  electric 
lights  were  put  into  service  63  gas  lamps  in  those  parks  were  discon- 
tinued. 

It  is  earnestly  hoped  that  this  system  will  be  extended  to  the  Execu- 
tive  Mansion  grounds,  the  Monument  and  Smithsonian  grounds,  and 
to  the  various  improved  parks  throughout  the  city. 

There  are  401  ordinary  gas  lamps,  with  454  burners,  and  2  arc  gas 
lamps  belonging  to  tbis  department.  The  arc  lamps  were  discontinued 
in  1894,  they  being  rendered  unnecessary  by  the  brilliancy  of  the  elec- 
trie  lights  in  the  neighboring  streets.  Two  gas-lamp  posts  and  lamps 
were  taken  down  during  the  year,  being  in  places  selected  for  arc  elec- . 
trio  lights. 

The  number  of  lamps  not  connected  with  meters  lighted  during  the 
year  and  paid  for  by  this  department  was  as  follows: 

Jnly  1, 1896,  to  February,  1897 318 

March,  1897,  to  June  30,  1897 255 

Each  of  these  lamps  burned  about  three  thousand  hours  and  con- 
sumed about  18,00()  cubic  feet  of  gas. 

In  addition  to  these  there  are  71  burners  within  the  Executive  Man- 
sion grounds  connected  with  the  meters  of  the  mansion. 

Oas  pipe  has  been  run  to  and  gas  pipe  and  brackets  placed  in  the 
watchmen's  lodges  in  Judiciary,  Mount  Vernon,  Lafayette,  Stanton, 
Smithsonian,  and  Seaton  parks  and  Iowa,  Washington,  and  Dupont 
circles.  In  the  Smithsonian  grounds  48  old  and  unserviceable  gas 
lanterns  have  been  removed  and  replaced  with  new  boulevard  lamps, 
and  boulevard  lamps  of  large  size  have  been  placed  on  the  i>osts  of 
the  drinking  fountains  in  Franklin,  McPherson  and  Mount  Vernon 
parks  and  Iowa  Circle. 

Ten  lamps  and  lamp-posts  in  the  Executive  Mansion  grounds  were 
painted  and  bronzed,  and  the  gas  fixtures  throughout  the  grounds  kept 
clean  and  in  good  order. 

mSTAIXATIOK   OV    KLBCTBIG   LIGHTS   IS   LAFATRTTE,    FRANKLIHy    JUDICIARY,    AND 

UNCOLX  PARKS. 

In  the  sundry  civil  appropriation  act  approved  June  11, 1896,  it 
provided: 


For  electrio  lights  for  three  hnndred  and  sixty-fiTe  nights  for  not  exceeding  thirty- 
two  posts  in  Lafayette,  Franklin,  Jndioiary,  and  Lincoln  parks,  at  twenty-eight 
cents  per  light  per  night,  three  thousand  two  hnndred  and  seventy  dollars  and  forty 
oents:  Promded,  That  all  wires  shall  be  placed  underground,  and  that  the  conduits, 
wires,  lamp-posts  complet'e  shall  be  furnished  by  the  electric-light  company  without 
ezx»ense  to  the  United  States,  and  that  twenty-ei^ht  cents  per  lamp  per  night  shaU 
cover  the  entire  cost  to  the  United  States  of  lighting  and  maintaining  in  good  order 
each  electric  light  in  the  parks  mentioned. 

On  June  25,  1896,  proposals  were  invited  by  this  office  for  arc  lights 
in  the  parks  mentioned  as  follows:  Lafayette  Park,  6  lights;  Judiciary 
Park,  9  lights;  Franklin  Park,  9  lights;  Lincoln  Park,  8  lights. 

Bids  were  received  and  opened  on  July  2, 1896,  as  follows:  Potomac 
Electric  Power  Company,  27  cents  per  lamp  per  night;  United  States 
Electric  Lighting  Company,  28  cents  per  lamp  per  night. 

These  bids  were  submitted  to  the  Chief  of  Engineers  on  July  7, 1896, 
with  the  remark  that  the  United  States  Electric  Lighting  Company 
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bad  its  conduits  and  cables  laid  so  tbat  easy  connection  oonld  be  made 
witb  tbe  first  three  parks  mentioned  and  also  bad  condaits  and  cables 
within  six  squares  of  Lincoln  Park;  that  tbe  Potomac  Electric  Power 
Company,  tbe  lowest  bidder,  bad  its  central  power  station  located  in 
Georgetown,  and  bad  no  condaits  or  cables  laid  east  of  Bock  Greek. 
It  was  therefore  recommended  tbat  tbe  matter  be  held  in  abeyance 
until  it  was  ascertained  whether  tbe  District  Oommissiouers  -could, 
under  tbe  law,  grant  permits  to  lay  additional  condaits  and  cables  in 
the  public  streets.  On  August  6  tbe  Commissioners  addressed  a  letter 
to  this  office  stating  that  a  majority  of  their  board  bad  decided  they 
could  issue  a  permit  to  lay  conduits  and  cables  to  eitber  of  tbe  electric- 
light  companies  operating  in  tbe  District  wbicb  sbould  secure  tbe  con- 
tract for  lighting  tbe  public  parks.  This  view,  however,  was  dissented 
from  by  a  minority  of  tbe  board  (its  president),  as  well  as  by  tbe  attor- 
ney for  tbe  Commissioners,  who  claimed  tbat  under  existing  statates 
and  decisions  of  tbe  courts  tbe  Commissioners  bad  not  tbe  power  to 
grant  x>ermits  to  tbe  Potomac  Electric  Power  Company  to  lay  under- 
ground conduits  east  of  Bock  Creek.  As  tbere  were  well-founded 
rumors  that  in  case  a  permit  was  granted  to  tbe  Potomac  Company  the 
United  States  Electric  Lighting  Company  would  go  to  tbe  courts  for 
an  injunction,  and  as  this  office  was  anxious  to  avoid  tbe  annoyances 
incident  to  delay  arising  from  a  long-continued  action  in  tbe  courts, 
tbe  communication  of  the  Commissioners  was  on  August  8  submitted 
to  the  Chief  of  Engineers  witb  tbe  request  tbat  tbe  opinion  of  the 
Attorney-General  be  obtained  as  to  tbe  power  of  tbe  Commissioners  to 
grant  permits  to  tbe  Potomac  Electric  Power  Company  to  lay  conduits 
in  tbe  streets  east  of  Bock  Creek. 

On  August  22  a  communication  was  received  from  tbe  Acting 
Attorney-General  of  tbe  United  States,  stating  tbat  he  was  informed 
tbat  the  same  question  bad  arisen  under  other  provisions  of  tbe  appro- 
priation acts  for  the  same  year,  and  tbat  tbe  question  was  then  before 
the  supreme  court  of  tbe  District  of  Columbia  in  an  injunction  suit 
brougbtby  the  United  States  Electric  Lighting  Company;  that  while 
strongly  inclined  to  concur  in  tbe  conclusions  of  tbe  president  of  the 
Board  of  Commissioners  and  tbe  attorney  for  the  District  of  Columbia, 
that  tbe  PotomacCompany  was  without  tbeautbority  claimed,  betboaght 
it  more  advisable  to  await  tbe  decision  of  tbe  court  before  definitely 
answering  tbe  inquiry. 

On  December  18, 1896,  tbe  officer  in  charge  of  this  o£Bice  addressed  a 
communication  to  tbe  Chief  of  Engineers,  stating  tbat  be  was  informed 
tbat  tbe  injunction  against  tbe  Commissioners  bs^  been  dissolved;  that 
the  court  of  appeals  had  declined  to  reverse  the  decision  in  the  matter; 
that  tbe  contract  for  lighting  streets  bad  been  awarded  by  the  Com- 
missioners to  the  Potomac  Electric  Power  Company,  and  recommendiDg 
that  tbe  contract  for  lighting  tbe  four  parks  be  awarded  to  tbe  Potomac 
Electric  Power  Company,  the  lowest  bidder. 

On  December  21, 1896,  the  Chief  of  Engineers  authorized  tbe  award 
of  contract  to  the  Potomac  Company,  and  on  December  26  tbe  contract 
between  tbat  company  and  this  office  was  executed.  On  January  13, 
1897,  the  company  was  informed  that  as  soon  as  tbeir  conduits  reached 
tbe  parks  authority  would  be  given  them  to  excavate  in  tbe  parks  and 
continue  tbe  conduits  to  tbe  positions  selected  for  l^e  lamps. 

On  January  16, 1897,  this  office  addressed  the  Chief  of  Engineers, 
stating  tbat  tbe  Senate  of  tbe  United  States  bad  taken  up  tbe  subject, 
and  was  investigating  tbe  question  of  autbority  of  tbe  Commissioners 
to  permit  subways  to  be  laid;  tbat  as  tbere  was  a  possibility  of  Oon- 
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gressioDal  action  prohibiting  for  the  present  further  excavations  and 
sabways,  it  was  recommended  that  authority  to  open  trenches  in  the 
parks  for  snbways  be  not  granted  until  Congress  either  by  direct  action 
or  by  lack  of  action  during  the  then  present  session  indicated  its  wishes 
in  the  matter.  This  recommendation  was  approved  by  the  Chief  of 
Engineers  January  16.  On  January  29, 1897,  it  was  recommended  to 
the  Chief  of  Engineers  that  in  case  Congress  took  no  action  by  Febru- 
ary 15,  and  there  was  no  prospect  of  immediate  action,  the  company  be 
authorized  to  enter  the  parks  and  lay  conduits  and  erect  i>osts.  This 
recommendation  was  approved  by  the  Chief  of  Engineers  February  3, 
and  on  Februaiy  15  the  Potomac  Company  was  authorized  to  enter  the 
parks  with  their  subways  and  cables,  and  to  erect  the  lamps  as  pro- 
vided by  their  contract. 

The  company  immediately  proceeded  with  and  completed  their  work, 
and  the  parks  were  lighted  on  the  following  dates: 

Lafayette  Park  (6  lamps) Fobrnary  18, 1897 

Franklin  Park  (9  lamps) February  20, 1897 

Judiciary  Park  (9  lamps) February  25, 1897 

Idncoln  Park  (8  lamps) March  8, 1897 

The  lighting  of  these  parks  by  electricity  rendered  the  lighting  of  the 
gas  lamps  in  them  no  longer  necessary,  and  their  lighting  was  discon- 
tinued as  follows: 

Lafayette  Park,  6  gas  lamps  discontinued,  leaving  2  lighted. 
Franklin  Park,  12  gas  lamps  discontinned  (entire  nnmber  in  the  park). 
Judiciary  Park,  28  gas  lamps  discontinned,' leaving  5  lighted. 
Lincoln  Park,  17  gas  lamps  discontinned,  leaving  12  Ughted. 

The  following  tabulated  statement  shows  the  area  of  asphalt  road- 
way and  foot- walk  payement  constructed  and  repaired  during  the  year: 


Kew  road- 
way. 


Repairs  to 
roadways. 


New 
•walks. 


Repairs  to 
walks. 


Judiciary  Square 

Grnanda  south  of  Bzeeutive  Mansion , 

Groanda  north  of  Execalive  Mansion , 

Snithao&laa  Park 

Jjassaiatton,  Kew  York  ayenue.  Tenth  and  Eleven t  h 

•treato  Northwest 

ILssaifation,  Massachusetts  aTcnue,  Fifth  and  I 

aferaotsNorthweat 

Mount  Vernon  Square , 

gnHfaaonlan  Grounds,  Gross  statue 

LiMoln  Park 

Stanton  Park 

Judioiary  Park 

Lafkyatte  Park 

Tlsnasiit  Park 

Taxd  of  President's  stable 

FkaaUinPark 

Da  Pont  Girole 

Waahlngton  Circle 

Haaeock  Place ■ 


Sq.  yards. 
651.44 
288.07 


Sq.  yardt. 


8q.  yarda. 


287.78 
684.13 


214.48 

108.70 
109.06 
42.64 
623.87 
846.27 


258.66 


Total. 


834.61 


991.91 


1,704.08 


.  ycmlf. 


137.52 
178.08 
848.63 
81.50 
84.02 
684.09 
66.76 


1,872.00 


DEPABTMBNTAL  TELEGRAPH  LINE. 

The  telegraph  lines  now  under  control  of  this  office  are  as  follows: 
The  line  of  overhead  wires  consists  of  78  x)oles,  covering  a  distance 
of  about  3^  miles,  with  a  length  of  about  8  miles  of  wire.  This  line, 
starting  firom  the  State,  War,  and  Navy  building,  runs  to  the  Execu- 
tive Mansion,  thence  to  the  Treasury  Department,  thence  to  G  street^ 
thenee  to  Eighth  street,  thence  to  H  street,  thence  to  North  Capitol 
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street,  and  thence  to  the  Oapitol.  Connected  with  it  is  one  ronning 
from  the  Treasnry  Department  along  Foarteenth  street  to  the  Bareaaof 
Engraving  and  Printing  and  Agricultural  Department,  and  one  down 
Fifth  street  to  the  Pension  building.  There  are  about  500  feetof  I3-coii- 
ductor  Patterson  cable  running  from  the  cable  pole  in  the  Oapitol 
Grounds  into  the  basement  of  the  Senate,  and  JdO  feet  of  20-condactor 
cable  running  from  the  cable  pole  on  the  corner  of  Seventeenth  and  G 
streets  into  the  State,  War,  and  Navy  building. 

The  underground  cable  laid  by  the  Standard  Undergroand  Cable 
Company,  of  Pittsburg,  in  October,  1883,  under  permit  granted  for  exper- 
imental purposes,  and  afterwards  purchased  by  the  Government  in 
accordance  with  an  act  of  Congress,  has  been  useless  for  telegraphic 
operations  since  the  winter  of  1891-92,  owing  to  the  manner  in  which 
it  was  laid,  being  without  any  protection  from  the  picks,  etc.,  of  work- 
men in  the  streets. 

During  the  past  year  the  main  and  local  batteries  received  good 
attention  and  were  maintained  in  good  working  order.  All  crosses  and 
other  obstructions  were  removed  from  the  lines  as  soon  as  po8sihi& 
All  of  the  old  and  worn-out  fixtures  on  roof  of  Treasury  Department 
were  removed  and  replaced  with  new.  !N^ew  fixtures  were  made,  painted, 
and  put  on  the  roof  of  the  Interior  Department,  and  all  old  fixtoies 
removed. 

Fifty- five  new  chestnut  poles  from  50  to  80  feet  in  length  werepnr- 
ceased,  trimmed  of  knots,  the  sap  shaved  off,  gained  for  cross-arms, 
and  erected  along  .the  line  in  place  of  old  poles  which  had  become 
decayed  and  too  short  for  further  use,  owing  to  the  growth  of  treeB 
along  the  streets.  All  the  wire  on  the  old  poles  which  was  in  good 
condition  was  transferred  to  the  new  poles.  Two  miles  of  No.  12  copp« 
conductor  insulated  wire  and  IJ  miles  of  l^o.  12  iron  wire  were  used 
and  put  in  place  of  old  and  worn-out  wire  which  was  of  no  use.  All 
of  the  old  and  worn-out  wire  was  removed  from  the  old  poles,  and  the 
old  poles  taken  down  and  removed  from  the  streets. 

The  old  fixtures  on  the  roof  of  the  State,  War,  and  Navy  building 
were  removed  and  replaced  with  new.    A  new  12-pin  oak  cross-ann 
was  placed  in  position  on  the  roof  of  the  Executive  Mansion,  and  all 
the  wires  running  from  the  Treasury  building  to  the  Executive  Man- 
sion were  pulled  up  and  placed  in  proper  position.    The  old  cables  on 
the  roof  of  the  Executive  Mansion,  which  had  been  in  use  a  number 
years  and  had  become  defective,  were  removed  and  replaced  with  new, 
with  conductors  sufficient  to  work  the  necessary  circuit  in  the  honsSi 
with  a  few  extra  in  case  of  necessity.    All  the  worn-out  wire  on  the 
roof  of  the  Treasury  Department  was  removed  and  replaced  with  new. 
The  wires  on  the  roof  of  the  Department  of  Justice  were  repaired  and 
renewed  where  necessary.    All  of  the  old  and  worn-out  wire  running 
between  the  Interior  Department  and  the  Post-Office  Department  was 
removed  and  replaced  with  new.    The  old  6- wire  cable  running  from 
the  roof  of  PostOffice  building  to  offices  on  second  floor  was  remoTed 
and  replaced  with  a  new  one. 

The  two  wires  running  down  Fifth  street  to  make  the  necessary  con- 
nections with  the  Pension  Office  were  replaced  wiUi  new  No.  12  insn- 
lated  wire.  The  lightning  arresters  in  the  cable  pole  on  Oapitol  Oronnds 
were  taken  out,  repaired,  cleaned,  and  replaced  in  good  shape.  All  of 
the  cables  in  basement  of  Capitol  were  carefully  gone  over  and  repaired 
where  necessary  and  put  in  place.  The  instruments  of  the  House  of 
Bepresentatives  which  were  stored  away  in  the  office  of  Public  Build- 
ings and  Grounds  during  the  recess  were  repaired,  deanedi  and  put  in 
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plsice  ready  for  the  reassembling  of  Congress.  Minor  repairs  were 
made  to  instruments,  etc.  The  damage  done  by  the  storm  of  Septem- 
ber 29, 1896,  was  very  great,  but  not  expensive,  as  it  was  the  old  line 
that  saft'ered,  which  was  at  the  time  being  done  away  with.  It  did  not 
do  any  damage  to  the  new  line  of  poles  which  had  jnst  been  erected. 
The  wires  which  were  all  broken  down  from  the  old  poles  were  allowed 
to  remain  so  until  transferred  to  the  new  poles. 

The  work  of  removing  the  telegraph  office  of  the  United  States  Sen- 
ate  from  the  second  to  the  first  floor  was  commenced  in  June;  200  feet 
of  iO-wire  cable  was  made  and  put  in  place  ready  to  connect  to  the  new 
instruments  which  are  to  be  fornished  by  the  Sergeant-at-Arms,  at 
whose  request  the  change  was  made. 

The  necessity  for  replacing  the  poles  with*  a  system  of  underground 
cables  is  so  apparent  that  argument  in  its  favor  is  unnecessary. 

Estimates  have  been  carefully  prepared  and  submitted  in  previous 
years.  The  cost  of  the  underground  system  will  be  $25,000,  and  the 
matter  is  presented  for  such  action  as  Congress  may  deem  best. 

OLD  BEGOBDS  OF  THE  OITY  OF  WASHINGTON. 

The  first  Commissioners  were  appointed  by  President  Washington 
January  22, 1791,  in  conformity  with  act  of  Congress  approved  July  16, 
1790.  The  duties  of  these  Commissioners  were  transferred  by  various 
acts  of  Congress  to  their  successors  in  office  who  were  appointed  from 
time  to  time  by  the  President  of  the  United  States. 

By  act  of  Congress,  approved  March  2, 1867,  the  office  of  the  Com- 
missioner of  Public  Buildings  and  Oronnds  was  abolished  and  the 
duties  transferred  to  the  Chief  of  Engineers,  who  thereby  became  the 
lawful  successor  of  the  original  Commissioners  appointed  by  President 
Washington  in  1791,  and  the  custodian  of  the  original  records  of  the 
District  of  Columbia. 

The  detailed  history  of  these  first  original  records  is  given  in  Annual 
Report  for  1895.  They  are  invaluable  for  reference  in  all  real  estate 
matters  since  all  titles  to  real  estate  in  the  District  of  Columbia  are 
more  or  less  founded  on  them. 

These  old  records  and  maps  show  in  detail  the  various  transactions 
of  the  first  Commissioners  in  the  original  laying  out  of  the  city  of 
Washington;  the  construction  of  the  United  States  public  buildings, 
and  the  sale  of  public  lots  between  the  years  1791  and  1867.  A  tabu- 
lated statement  has  been  prepared  showing  every  lot  originally  belong- 
infT  to  the  United  States  as  well  as  those  which  were  sold  by  the  General 
Government  between  the  years  1791  and  1867. 

This  investigation  has  developed  the  fact  that  there  are  a  number  of 
squares  and  lots  in  different  parts  of  the  city  of  Washington  for  which 
there  is  no  satisfactory  evidence  to  show  that  the  United  States  has 
ever  received  payment  or  granted  deeds  in  fee  simple. 

In  order  to  care  for,  index,  patch  up,  and  preserve  these  invaluable  and 
irreparable  documents,  and  to  exhibit  them  to  those  properly  entitled 
to  consult  them,  and  frequently  to  produce  these  records  in  court,  the 
whole  of  one  man's  time  is  absolutely  necessary  and  barely  sufficient. 
The  only  employee  of  the  office  who  could  be  utilized  for  this  purpose 
was  the  one  draftsman  allowed  on  the  office  force,  Mr.  John  Stewart. 
an  earnest,  faithful,  and  intelligent  gentleman,  who  has  now  devotea 
nearly  twenty  years  to  the  care  and  systematic  assortment  anil  investi- 
gation of  these  records.  Meanwhile  the  office  is  practically  without  a 
draftsman,  whose  services  are  absolutely  essential  to  the  proper  conduct 
of  the  regular  business  of  the  office. 
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Special  attention  is  invited  to  this  important  matt'er,  and  it  is  argently 
recommended  that  provision  be  made  for  the  employment  of  a  clerk  to 
take  charge  of  all  these  old  records  and  of  the  very  necessary  labors 
connected  with  their  care,  and  thas  permit  the  only  draftsman  now 
allowed  the  office  to  attend  to  no  less  pressing  and  important  work. 

This  request  is  the  more  confidently  nrged  because  of  additional 
duties  recently  assigned  to  this  office.  All  building  plans  in  the  city 
of  Washington  which  contemplate  projections  beyond  the  bailding  line 
are  required  by  law  to  be  approved  by  the  Secretary  of  War.  In  ordi  r 
that  the  facts  in  each  case  may  be  thoroughly  known,  this  office  is  very 
properly  charged  with  investigation  and  report.  But  as  Washington 
is  now  a  city  of  over  275,000  inhabitants,  and  as  these  requests  for  pro- 
jections average  more  than  two  a  day  throughout  the  year,  it  will  readily 
be  seen  how  absolutely  necessary  the  services  of  another  employee 
have  become. 

BBSEBVATIONS,  WHICH  ABE  THE  PBOPEBTY  OF  THE   UNITSB    STATES 
OCCUPIED,  IT  IS  BELIEVED,  IN  VIOLATION  OP   LAW. 

[See  map  in  Anunal  Report  for  1894.] 

The  following  reservations,  claimed  as  the  property  of  the  United 
States,  are  now  occupied,  it  is  believed,  without  authority  of  law : 

Keservations  Kos.  113, 127,  and  197,  by  the  Baltimore  and  Potomac 
Bailroad  Company. 

Reservation  ^o.  226,  by  the  Baltimore  and  Ohio  Bailroad  Company. 
This  reservation  has  been  occupied  since  1884  by  a  large  derrick  and 
used  as  a  yard.  No  record  of  proper  authority  therefor  can  be  found. 
The  matter  has  time  and  again  been  reported  in  the  annual  reports  of 
my  predecessor,  and  has  also  been  reported  to  the  law  officers  of  the 
Government.  The  members  of  the  Northeast  Washington  Citizens' 
Association  have  lately  made  a  renewed  effort  to  have  this  reservation 
restored  to  the  United  States  and  improved  for  the  beautifying^  of  that 
part  of  the  city. 

Keservation  No.  125,  by  the  Central  Union  Mission,  as  a  place  of 
worship. 

Beservation  No.  186,  by  the  Bethany  Chapel  of  the  New  York  ave- 
nue Presbyterian  congregation. 

Beservation  No.  293,  intersection  of  Canal  and  N  streets  S.  and 
First  street  W.,  occupied  by  a  party  who  built  a  frame  honse  thereon 
in  1888.  This  case  has  been  in  the  hands  of  the  United  States  district 
attorney  for  the  District  of  Columbia  for  the  past  six  years. 

Beservation  No.  249  is  occupied  as  a  lumber  yard,  by  a  party  who 
claims  to  rent  it  from  a  gentleman  in  Port  Deposit,  Md. 

Beservations  Nos.  137, 138, 141, 152, 164,  and  169  have  been  inclosed 
with  iron  or  wire  fences  and  partially  improved  by  the  owners  of  adja- 
cent property. 

The  following  also  are  improved  and  utilized  by  adjacent  prop^ty 
owners :  Nos.  65, 67, 139, 143, 161, 162, 167, 168, 176, 208,  and  284. 

STATUES. 

There  are  17  statues  in  the  national  public  grounds  under  charge  of 
this  office,  as  follows: 

Daguerre,  Admiral  Du  Pont,  Admiral  Farragut,  President  Garfield, 
General  Greene,  Dr.  Gross,  General  Hancock,  Professor  Henry,  Presi* 
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dent  Jackson,  Lafayette,  President  Lincoln  (2),  General  McPherson, 
General  Bawlins,  General  Scott,  General  Thomas,  Washington. 

The  stains  on  the  bronze  work  of  all  the  statues  in  the  parks  and  the 
worst  stains  on  their  stone  pedestals  were  cleaned  off,  and  broken  joints 
Id  the  stonework  of  those  pedestals  were  repaired  with  Portland  cement. 

All  of  these  statues  are  in  good  condition,  but  there  should  be  a  small 
annnal  appropriation  of  9150  for  cleaning  them  and  pointing  up  the 
pedestals. 

The  statue  of  Profl  Samuel  D.  Gross,  M.  D.,  LL.  D.,  was  placed  by 
the  sculptor  upon  the  pedestal  constructed  by  the  United  States  in  the 
Smithsonian  grounds,  and  was  unveiled  with  appropriate  ceremonies 
May  6, 1897.  The  figures  "  1897  ^  were  cut  under  the  inscription  on  the 
pedestal  of  this  statue  and  bronzed  and  the  incised  letters  of  the 
inscription  were  rebronzed. 

The  statue  of  Daguerre  was  removed  from  the  National  Museum, 
where  its  room  was  needed  and  where  it  could  hardly  be  seen  to  advan- 
tage, to  a  good  site  east  of  the  Museum. 

The  foundation  for  the  statue  of  General  Logan  has  been  built  in 
Iowa  Oircle,  the  fountain  having  been  removed,  and  it  is  expected  that 
the  bronze  pedestal  will  arrive  and  be  in  position  before  the  end  of  the 
calendar  year  1897. 

It  is  anticipated  that  within  the  next  three  years  statues  will  be 
erected  in  the  parks  in  the  city  of  Washington  to  the  memory  of  Gen- 
erals Sherman,  Sheridan,  and  Logan. 

MONUMENT  AM)  WHABP  AT  WAKEFIELD,  VA,,  THE  BIBTHPLAOE  OP 

WASHINGTON. 

The  lawn  around  the  monument  has  been  mown  as  required  during 
the  year  by  the  United  States  watchman  in  charge. 

The  iron  railing  around  the  monument  being  in  need  of  repainting, 
the  Comptroller  of  the  Treasury  was  asked,  in  April,  1897,  whether  a 
portion  of  the  small  balance  remaining  from  the  appropriation  lor  the 
construction  of  the  monument  could  be  applied  to  its  maintenance. 
He  replied  that  the  balance  was  not  applicable  to  that  purpose. 

The  iron-pile  wharf  at  Bridge  Creek  Landing,  near  Wakefield,  erected 
under  the  supervision  of  this  office  in  1894  under  the  direction  of  the 
Department  of  State,  was  damaged  in  February,  1897,  by  a  violent 
storm  and  extensive  ice  jam,  and  11  of  the  iron  piles  broken.  The 
facts  were  at  once  reported  to  the  Chief  of  Engineers,  and  an  estimnte 
for  funds  for  its  repair,  amounting  to  $987,  submitted.  Ko  appropria- 
tion having  been  made,  the  repairs  have  not  been  undertaken  by  the 
United  States,  but  in  March,  1897,  a  permit  was  granted  by  the  Secre- 
tary of  War  to  a  gentleman  living  in  the  vicinity  to  make  temporary 
repairs  to  the  wharf  by  propping  up  broken  parts  with  wooden  posts  so 
that  he  could  put  timber  off  from  it.  In  granting  the  permit,  it  was 
provided  that  no  compensation  should  be  paid  by  the  United  States 
for  the  work  and  that  it  should  not  hereafter  constitute  a  claim  against 
the  United  States. 

I^GISLATION  NEEDED. 

Experience  of  years  has  shown  the  urgent  need  of  better-defined  regn- 

lations  than  now  exist  for  the  protection  of  the  national  park  grounds 
in  the  District  of  Columbia  and  for  the  better  security  and  comfort  of 
the  pablic 
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A  draft  of  suitable  legislation  to  obtain  this  was  prepared  by  my 
predecessor  (Qen.  John  M.  Wilson,  Chief  of  Engineers)  and  printed  m 
House  Doc.  ISo.  81,  Fifty  fourth  Congress,  first  session.   It  is  as  follows: 

AN  ACT  to  regulate  the  use  of  the  pahlio  parkn  and  improved  reeenratioDa  under  cbarga  of  the  CUaf 
of  Sngineera,  United  Statea  Army,  within  the  limiU  of  the  Diatriot  of  Colombia. 

Whereas  the  improved  parks  and  reeervationB  ander  the  charge  of  the  Chief  nf 
Engineers,  United  States  Armv,  within  the  limits  of  the  District  of  ColambiSy  Me 
for  the  purpose  of  adorning  the  District;  therefore,  the  following  statute  for  the 
regulation  of  the  pnblic  nse  of  such  parks  and  reservations  is  hereby  enacted: 

Be  it  enacted  hy  ike  Senate  and  Bouse  of  Bi^eeentaiives  of  the  United  Stateeo/Amtnei 
in  Congress  assembled.  That  public  travel  in  and  occupancy  of  the  improved  parks 
and  reservations  within  the  limits  of  the  District  of  Columbia,  under  the  charge  of 
the  Chief  of  Engineers,  shall  be  restricted  to  the  roads,  walks,  and  places  prepared 
for  the  purpose  oy  flagging,  paving,  or  otherwise. 

Sec.  ^.  That  it  is  forbidden  to  occupy  the  roads  in  such  manner  as  to  hinder  or 
obstruct  their  proper  use,  to  drive  rapidly  upon  them  or  with  animals  not  under  per- 
fect control,  or  to  use  them  for  the  convevance  of  goods  or  merchandise,  except  toec 
f^om  the  public  buildings  erected  upon  them  on  Government  service. 

Sec.  3.  That  it  is  forbidden  to  expose  any  article  for  sale ;  to  throw  stones  ormissileii 
to  interfere  with  birds ;  to  display  any  sign,  placard,  or  form  of  advertieement;  to 
BoUcit  fares,  alms,  subscriptions,  contributions;  to  discharge  firearms, fireworki,<r 
explosives,  or  set  fire  to  any  combustible :  Provided,  however.  That  upon  pnblic  holidays 
or  other  occasions  of  rejoicing,  the  officer  in  charge  of  public  buildings  and  grounds, 
or  such  subordinate  officer  as  he  mav  direct,  may  permit,  at  his  discretion,  tne  lueof 
such  grounds  in  the  vicinity  of  the  Washington  Monument  as  he  may  deem  heat,  for 
the  purpose  of  fireworks  display  and  firing  salutes. 

Sec.  4.  That  it  is  forbidden  to  make  any  harangue,  or  utter  loud,  threatening 
abusive,  or  profane  language,  to  play  games  of  chance,  to  bathe  or  fisli  in  fonnuifi 
basins,  or  to  do  any  obscene  or  indecent  act,  or  to  commit  a  nuisance  of  aoj 
character. 

Sec.  5.  That  it  is  forbidden  to  step  or  climb  upon,  remove,  or  in  any  way  iiyoii 
any  monument,  statue,  fountain,  wall,  fence,  or  other  construction,  or  any  tn^ 
shrub,  plant,  turf,  or  flower,  or  to  interfere  in  any  way  with  the  waterworks. 

8kc.  6.  That  it  is  forbidden  to  ride  or  drive  a  horse  at  a  rate  faster  than  n^^ 
miles  an  hour;  to  ride  a  cycle  at  a  rate  faster  than  eight  miles  an  hour,  or  witboot 
a  bell  attached  or  a  light  at  night. 

Skc.  7.  That  it  is  forbidden  to  play  ball  or  other  games  or  sports,  except  npoi 
grounds  specially  provided  for  that  purpose. 

Sec.  8.  That  oflenses  against  this  act  shall  be  triable  before  the  police  coartof  tki 
District  of  Columbia,  and  shall  be  punishable  by  fine  or  imprisonment,  or  botb,it 
the  discretion  of  the  judge  of  such  court,  the  fine  not  to  exceed  one  hundred  dollan; 
the  imprisonment  not  to  exceed  sixty  days.  But  in  case  of  heinous  offenseB,  bj 
reason  of  which  public  property  shall  have  suffered  damage  to  an  amount  exceeding 
one  hundred  dollars  in  value,  said  judge  of  the  police  court  may  commit  or  hold  to 
bail  the  offender  for  trial  before  the  supreme  court  of  the  District  of  Colombia,  when 
the  offeuRc  shall  be  punishable  by  imprisonment  in  the  penitentiary  for  a  period  of 
not  less  than  six  months  nor  more  than  five  years. 

Sec.  9.  That  it  shall  be  the  duty  of  all  policemen  and  watchmen  having  authoii^ 
to  make  arrests  in  the  District  of  Columbia  to  be  watchful  for  offenses  against  th& 
act,  and  to  arrest  and  bring  before  the  proper  tribunal  those  who  shaU  offend  against 
it  under  their  observation,  or  of  whose  offenses  they  shall  be  advised  by  witnesMS. 

Sec.  10.  That  it  shall  be  the  duty  of  all  persons  employed  in  the  service  of  the 
Government,  under  the  officer  in  charge  of  public  buildings  and  grounds,  to  prevent, 
as  far  as  may  be  in  his  power,  offenses  against  this  act,  and  to  aid  the  police  by 
information  or  otherwise  in  securing  the  arrest  and  conviction  of  offenders. 

A  similar  law  applying  to  the  Capitol  grounds  has  been  in  existence 
since  1882,  and  corpesponding  legislation  is  urgently  needed  and  respec^ 
fully  urged  for  the  proper  administration  of  the  pnblic  interests  in  charge 
of  this  office. 

Estimates  for  the  fiscal  year  endimg  June  SO,  1899, 

Salaries  of  employees,  public  buildings  and  grounds,  eto. : 

One  office  clerk $l,fi00.00 

One  messenger S40.00 

One  public  gardener 2,500.00 

One  clerk  in  charge  of  old  public  records  of  Washington 
City 1,600.00 
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Salaries  of  employeea,  etc. — Continned. 

One  electrician  and  telegrapli  lineman $1, 080. 00 

Overseers,  draftsmen,  copyist,  foreman,  gardeners,  mechan- 
ics, and  laborers 35,000.00 

One  day  watchman  in  Lafayette  Park 660.00 

One  day  watchman  in  FranKlin  Park 660.00 

Two  day  watchmen  in  Smithsonian  grounds,  at  $660  each . .  1, 320. 00 

Two  night  watchmen  in  Smithsonian  grounds,  at  $720  each .  1, 440. 00 

One  day  watchman  in  Judiciary  Park 660. 00 

One  night  watrhmau  in  Jmliciury  Park 720.00 

One  day  watchman  at  Lincoln  Park  and  adjacent  reserva- 
tions    660.00 

One  day  watchman  at  Iowa  Circle 660.00 

One  day  watchman  at  Thomas  Circle  and  neighboring  res- 
ervations   660.00 

One  day  watchman  at  Washington  Circle  and  neighboring 

reservations 660.00 

One  day  watchman  at  Dupont  Circle  and  neighboring  res- 
ervations   660.00 

One  day  watchman  at  &fcFherson  and  Farragu  t  parks 660. 00 

One  day  watchman  at  Stanton  Park  and  neighboring  res- 
ervations   660.00 

Two  day  watchmen  at  Henry  (Armory)  and  Seaton  parks, 

at$660each 1,320.00 

One  night  watchman  at  Henry  (Armory)  and  Seaton  parks.  720. 00 
One  day  watchman  at  Mount  Vernon  Park  and  adjacent 

reservations 660.00 

One  day  watchman  at  grounds  south  of  Executive  Mansion .  660. 00 

One  watchman  for  greenhouses  and  nursery 660. 00 

One  dny  watchman  at  Garfield  Park 660.00 

One  night  watchman  at  Garfield  Park 720. 00 

One  watchman  for  the  care  of  the  monument  and  dock  at 

Wakefield,  Va.,  the  birthplace  of  Washington 300. 00 

$58,300.00 

Contingent  expenses,  public  b uildin gs  and  grounds 500. 00 

Improvement  and  care  of  public  grounds : 

Improvement  and  maintenance  of  grounds  north  and  south 

of  Executive  Mansion 5, 000. 00 

Ordinary  care  of  greenhouses  and  nursery 2,000.00 

Ordinary  care  of  Lafayette  Park 1,000.00 

Ordinary  care  of  Franklin  Park 1,000.00 

Improvement  and  ordinary  care  of  Lincoln  Park 2, 000. 00 

Care  and  improvement  of  Monument  grounds 6, 000. 00 

Continuing  improvement  of  Beservation  No.  17,  and  site  of 

old  canal  northwest  of  same 3, 000. 00 

Construction  and  repair  of  iron  fences,  and  constructing 

stone  coping  about  reservations 1, 500.00 

Mannre,  and  hauling  same 5,000.00 

Painting  watchmen's  lodges,  iron  fences,  vases,  lamps,  and 

lamp-posts 1,500.00 

Pnrehaseandrepair  of  seats 1,000.00 

Purchase  and  repair  of  tools 2, 000. 00 

Trees,  tree  and  plant  stakes,  labels,  lime,  whitewashing,  and 

stock  for  nursery 3,000.00 

Benioving  snow  and  ice 1, 500. 00 

Flowerpots,  twine,  baskets,  wire,  splints,  moss,  and  lycopo- 

dium i 1,000.00 

Care,  construction,  and  repairs  of  fouutains 1, 500. 00 

Abating  nuisances 500.00 

Improvement,care,and  maintenance  of  various  reservations.  20, 000. 00 
Improvement,  maintenance,  and  care  of  Smithsonian 

grounds,  etc 8,000.00 

Improvement,  care,  and  maintenance  of  Judiciary  Park 8, 000. 00 

Granite  curbing  around  Franklin  Park 5,000.00 

Asphalt  walk  around  the  ellipse  south  of  Executive  Mansion.  10, 500. 00 

Granite  curbing  around  Lincoln  Park 6,000.00 

Laying  asphalt  walks  in  various  reservations 2, 000. 00 

Improvement  and  care  of  Henry  and  Seaton  parks 3, 000. 00 

Improvement  of  Howard  University  Park 5, 000. 00 

For  lodges  for  park  watchmen  at  Stanton,  Thomas,  and 

McPherson  parks,  at  $600 each 1,500.00 
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Improvement  and  oare  of  public  gronndB— Con  tinned. 

Cleaning  statnes  and  repairin/2^  pedestals ^150. 00 

For  improTeuient  of  Reservation  No.  140,  corner  of  New 

Hampshire  avenue  and  M  street 2^000.00 

For  improvement  of  Reservation  No.  19,  neiu*  navy-yard. . .    5, 000. 00 

$114,650.00 

Care,  repairs,  fuel,  etc.,  Execntive  Mnnsion : 

For  care,  repair,  and  refnrnishing  Kxeontive  MannioTr,  to 
be  expended  by  contract  or  otherwise,  as  the  President 

may  aetermine 30,000.00 

For  portrait  and  frame  for  same  of  Hon.  Grover  Cleveland, 

ex-President  of  the  United  States 2,500.00 

Fnel  for  Execntive  Mansion,  gref^nhonses,  and  stable 3,000.00 

Care  and  necessary  repair  of  greenhouses 5, 000. 00 

Repairs  to  conservatory 2,000.00 

42,500.00 

Lighting  the  Execntive  Mansion  and  the  public  gronnds : 

Gas,  pay  of  lamplighters,  gas  fitters,  and  laborers;  pnr- 
chaae,  erection,  and  repair  of  lamps  and  lamp-posts;  pur- 
chase of  matches  and  repairs  of  all  kinds,  fuel  and  liglits 
for  office  and  office  stable,  for  watchmen's  lodges,  and  for 
greenhonses  at  the  nnrsery :  Provided,  That  for  each  6-foot 
bnmer  not  connected  with  a  meter  in  the  lamps  on  the 
public  grounds  not  more  than  $20  shall  be  paid  per  lamp 
for  gas^  including  lighting,  cleaning,  and  keeping  the 
lamps  m  repair,  under  any  expenditure  provided  for  ia 
this  act,  ana  said  lamps  shall  bum  every  night  on  the 
average  from  forty-five  minutes  aftor  sunset  to  forty-five 
minutes  before  sunrise;  and  authority  is  hereby  given  to 
substitute  other  illuminating  material  for  the  same  or 
lesB  price,  and  to  use  so  much  of  the  sum  hereby  appro- 
priated as  may  be  necessary  for  that  purpose 13, 000. 00 

For  lighting  7  arc  electric  lights  in  grounds  south  of  the 
Executive  Mansion  three  hundred  and  sixty-five  nights, 
at  20  cents  per  light  per  night 611.00 

For  liffhting  32  arc  electric  lights  in  Lafayette,  Franklin, 
Judiciary,  and  Lincoln  parks  three  hundred  and  sixty- 
five  nights,  at  25  cents  per  li^ht  per  night 2,920.00 

For  lighting  20  arc  electric  lights  in  Executive  Mansion 
gronnds  and  Monument  Park,  conduits,  underground 
wires,  poles,  etc.,  to  be  furnished  by  the  electric -light 
company,  three  hundred  and  sixty-five  nights,  at  30  cents 
per  light  per  night 2, 190. 00 

18,e2L0D 

Repairs  to  water  pipes  and  fire  plugs : 

Repairing  ana  ext'Cnding  water  pipes,  purchase  of  apparatus  for  clean- 
ing them,  purchase  of  hose,  ancf  for  cleaning  the  springs  and  repair- 
ing and  renewing  the  pipes  of  the  same  that  supply  the  Capitol, 
the  Executive  Mansion,  and  the  building  for  the  State,  War,  and 

Navy  Departments 2,500.00 

Telegra)>h  to  connect  the  Capitol  with  the  Departments  and  the  Goyem- 
ment  Printing  Office: 
For  care  and  repair  of  existing  lines 1,500.00 

Total 238,57L00 

Wadhingtan  Monument,  elevator,  electric  lighte,  and  maokinery  eonneoted  therewith. 

The  following  estimate  for  operating  the  elevator,  the  electric  lights,  and  the 
machinery  connected  therewith  for  the  fiscal  year  eiHling  June  30, 1899,  is  submitted: 

1  custodian,  at  ^100  per  month $1,200.00 

1  steam  engineer,  at  $90  per  month 1,080.00 

1  assistant  steam  engineer,  at  $70  per  month 840.00 

1  fireman,  at  $60  per  montn 720.00 

1  assistant  fireman,  at  $60  per  month 720.00 

1  conductor  of  elevator  car,  at  $75  per  month 900.00 
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1  attendant  on  floor,  at  $60  per  month $720.00 

lattendaoton  top  floor,  at  $60  per  month 720.00 

3  night  and  day  watchmen,  at  $60  per  month 2,160.00 

For  fael,  lights,  oil,  waste,  packing,  tools,  matches,  paints,  bmshes, 
broomsy  lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating  appa- 
ratofly  oil  stoves  for  elevator  car  and  upper  and  lower  floors,  repairs  to 
engines,  boilers,  dynamos,  elevator,  and  repairs  of  all  kinds  coiinected 
w^ith  the  Monument  and  machinery,  and  purchase  of  all  necessary  arti- 
cles for  keeping  the  Monument,  machinery,  elevator,  and  electric-light 
plant  in  good  order 3,000.00 

Total 12,060.00 

As  some  of  the  foregoing  estimates  are  larger  than  the  amounts  here- 
tofore appropriated,  and  as  others  are  for  new  work,  it  is  deemed 
advisable  to  submit  the  following  brief  explanation  in  reference  thereto : 

First.  One  pnblie  gardener,  $2,500.  I  have  asked  for  an  increase 
in  the  salary  of  the  public  gardener,  a  position  now  so  satisfactorily 
filled  by  Mr.  George  H.  Brown.  The  duties  of  the  office  require  that 
the  gentleman  who  fills  it  shall  be  thoroughly  skilled  in  the  culture  of 
trees,  shrubs,  and  plants,  and  shall  have  a  practical  knowledge  of  civil 
engineering  as  applied  to  landscape  gardening.  Mr.  Brown  combines 
these  attributes,  to  which  he  adds  taste,  industry,  and  integrity.  His 
duties  take  him  from  one  end  of  the  city  to  the  other.  He  is  directly 
responsible  for  the  care  of  the  valuable  collection  of  plants  in  the  prop- 
agating gardens,  and  superintends  the  propagation  of  plants  that  are 
annually  raised  for  the  public  grounds,  which  this  year  numbered 
about  500,000. 

Second.  One  clerk  in  charge  of  old  public  records  of  Washington 
City,  $1,500.  These  records  include  maps,  dee<ls,  records,  books, 
letters,  etc.,  firom  the  organization  of  the  original  Board  of  Commis- 
sioners, near  the  close  of  the  last  century,  up  to  1867,  when  the  duties 
were  turned  over  to  the  Chief  of  Engineers.  They  are  constantly 
examined  by  attorneys  and  others  interested  in  lands  in  Washington, 
and  the  x>erson  in  charge  of  them  is  frequently  required  to  produce 
them  in  court.  To  index  them  properly,  to  be  able  to  turii  at  once  to 
the  details  of  any  question  rais^,  requires  familiarity,  with  every 
paper.  This  work  has  for  the  last  few  years  been  intrusted  to  the  only 
draftsman  allowed  this  office,  and  during  the  past  year  at  least  one- 
fourth  of  his  time  has  been  actually  employed  on  this  duty.  It  is 
desirable  that  this  appropriation  be  made  in  order  that  the  draftsman 
may  be  permitted  to  attend  to  the  necessary  and  legitimate  duties  of 
his  office. 

Third.  For  one  telegraph  lineman,  $1,080.  The  telegraph  system 
under  charge  of  this  office  includes  about  8  miles  of  overhead  wire. 
There  are  eighteen  offices  connected  with  these  lines,  the  main  battery 
being  at  this  office.  The  lineman  is  constantly  engaged  in  the  care  of 
the  main  and  local  batteries  and  such  necessary  repairs  and  extensions 
as  a  system  of  wires  of  this  kind  requires.  He  is  industrious,  efficient, 
and  capable,  and  has  won  the  confidence  of  all  with  whom  he  has  come 
in  contact  by  faithful  attention  to  his  duties. 

Fourth.  An  increase  in  the  appropriation  for  overseers,  foremen,  etc., 
is  urgently  requested.  As  the  city  of  Washington  is  spreading  to  the 
north,  east,  and  west,  the  area  of  improved  reservations  must  be  increased 
to  keep  pace  with  private  enterprise,  and  the  small  increase  requested 
will  be  of  the  utmost  advantage  in  continuing  the  ornamentation  of 
spaces  now  entirely  unimproved. 

Fifth.  For  the  care  and  improvement  of  the  Monument  Grounds, 
$6,000.  It  is  desirable  that  this  important  improvement  should  pro- 
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gress  more  rapidly  than  heretofore.  The  amooDt  (13,000)  appropriated 
for  1897  was  safficient  merely  to  maintain  the  park  in  its  present  con- 
dition, and  hardly  admitted  any  improTements  in  the  aniinished  por- 
tions of  the  grounds. 

Sixth.  For  manure  and  hanling  the  same,  $5,000  is  asked,  instead  of 
$4,000.  The  increase  is  requested  in  order  that  the  additional  quantity 
of  this  materia]  required  for  the  park  lawns  may  be  purchased. 

Seventh.  For  painting  watchmen's  lodges,  iron  fences,  vases,  lamps, 
and  lamp-posts,  $1,600  is  requested.  There  are  11  watchmen's  lodges, 
a  number  of  post-andchain  fences,  21  vases,  over  400  lamp-i)Osts,  and 
the  iron  fence  around  the  Executive  Mansion,  all  of  which  should  be 
painted  in  1898-99. 

Eighth.  For  trees,  tree  and  plant  stakes,  etc,  and  stock  for  nursery, 
$3,000  is  asked,  in  place  of  $2,000,  last  granted.  The  larger  sum  is  tbe 
amount  appropriated  annually  for  more  than  twelve  years  ending  Juue 
ao,  1892. 

Ninth.  For  removing  snow  and  ice,  the  sum  of  $1,500  is  asked.  The 
sum  usually  granted,  viz,  $1,200,  is  generally  sufficient,  but  sometimes 
is  not. 

Tenth.  Twenty  thousand  dollars  is  asked  for  improvement,  care,  and 
maintenance  of  various  reservations,  in  place  of  the  $10,000  granted 
this  year.  It  is  proposed  to  improve  as  many  as  possible  of  the  unim- 
proved reservations.  Each  year  from  one  to  three  are  added  to  the  M 
of  improved  reservations,  and  if  the  funds  now  requested  become  avail- 
able six  or  eight  can  be  added  during  the  fiscal  year  ending  June  30,1899. 
As  reservations  are  thus  improved  the  expense  of  the  care  of  the  whole 
is  slightly  increased,  for  the  improvements  must  be  maintained. 

Eleventh.  For  the  Smithsonian  Grounds  $8,000  is  asked,  and  for 
Judiciary  Park  $8,000,  in  place  of  $2,500,  granted  last  year.  The 
increased  amounts  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1899,  in  the  improvement  of  those  parks. 

Twelfth.  Five  thousand  dollars  is  asked  for  a  granite  curbing  around 
Franklin  Park,  and  $6,000  for  a  curbing  of  same  style  around  Lincob 
Park.  The  beauty  of  these  handsome  parks  will  be  greatly  enhanced 
by  placing  around  them  granite  curbings  similar  to  those  used  around 
the  parks  of  the  same  character  in  the  larger  cities  elsewhere. 

Thirteenth.  An  estimate  of  $10,500  is  submitted  for  an  asphalt  walk 
around  the  ellipse  south  of  the  Executive  Mansion  tor  reasons  given  in 
this  report. 

Fourteenth.  For  improvement,  care,  and  maintenance  of  Henry 
(Armory)  and  Seaton  parks,  $3,000.  These  reservations,  extending 
from  Seventh  street  to  the  Botanic  Gardens,  cover  an  area  of  34  acres, 
with  road  and  walk  surfaces  of  over  10,000  square  yards.  They  are  in 
an  advanced  state  of  improvement.  Their  beautv  has  been  marred  by 
the  depot  and  tracks  of  the  Baltimore  and  Potomac  Railroad.  A  mound 
has  been  constructed  around  the  depot,  upon  ^Yhich  it  is  intended  to 
plant  trees  and  shrubs,  so  that  in  time  the  depot  will  be  hidden  from 
view.  The  materials  for  this  mound  have  been  obtained  free  of  expense 
to  the  United  States,  and  now  it  is  proposed  to  plant  it.  The  funds 
requested  are  needed  for  this  purpose  and  for  the  care  of  roads,  lawns, 
gutters,  etc.,  and  laying  out  additional  paths. 

_bitteeiith.  Estimates  are  submitted  for  the  improvement  of  Howard 
Wair,tIS- ^  ^^^'  ^^^  Reservation  No.  140,  at  the  intersection  of  New 
navv^™.'r  ""r^u'"^^  """"^.^  ^^^^^*'  »«^  for  Reservation  No.  19,  near  the 
hi  tEr^^H  •  necessity  for  all  these  improvements  is  frilly  set  forth 
m  the  preceding  pages  of  this  report. 
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Sixteenth.  For  lodges  for  park  watchmen  in  Stanton,  Thomas,  and 
McPherson  reservations,  at  $500  each,  $1,500.  The  watchmen  in  these 
reservations  are  exposed  to  the  inclemency  of  the  weather  at  all  sea- 
sons of  the  year.  Bain  or  shine,  hot  or  cold,  night  or  day,  year  in  and 
year  oat  they  mast  be  at  their  stations,  and  take  shelter,  when  neces- 
sary, either  ander  a  tree  or  in  such  a  dwelling  or  store  as  will  offer  its 
hospitality.    The  dictates  of  humanity  call  for  this  appropriation. 

Seventeenth.  For  care,  repair,  and  refurnishing  of  Executive  Man- 
sion, etc.,  $30,000.  Ten  thousand  dollars  has  to  be  set  aside  at  the 
beginning  of  each  fiscal  year  for  care  and  maintenance  of  the  Mansion, 
including  salaries  of  employees  of  all  kinds.  This  has  left  in  past  years 
practically  but  $10,000  for  refurnishing  and  repairs  of  all  kinds.  The 
Executive  Mansion  is  not  at  all  luxuriously  furnished,  and  in  fact  lacks 
many  of  the  comforts  of  a  modern  home,  and  economy  has  been  so 
strictly  observed  for  the  past  few  years  that  new  and  extensive  repairs 
are  now  absolutely  needed.  The  present  plumbing  system  is  not  in 
excellence  beyond  what  in  these  days  would  be  expected  in  a  $12,000 
house  and  should  be  renewed  throughout.  This  work  consists  of  two 
part« — first,  the  building  of  a  proper  accessible  conduit  for  all  under- 
ground pjpes  and  wires  and  the  placing  of  them  in  the  conduit;  second, 
the  renewal  and  installation  of  all  plumbing  apparatus  above  ground 
in  a  systematic,  safe,  and  modern  way.  Each  of  the  above  parts  of 
this  work  will  cost  not  less  than  $5,000  if  properly  done. 

Eighteenth.  The  sum  of  $150  is  asked  for  repairing  pedestals  and 
cleaning  statues.  Several  of  the  pedestals  need  repointing,  and  the 
statues  are  from  time  to  time  disfigured  by  birdlime,  which  must  be 
removed. 

^Nineteenth.  The  appropriation  requested  for  lighting  the  Executive 
Mansion  and  public  grounds,  and  which  is  in  excess  of  that  made  last 
year,  is  deemed  very  necessary  in  order  to  change  the  system  in  the 
Executive  Mansion  Grounds  and  Monument  Park  from  gas  to  electric 
lights.  Should  this  use  of  electricity  in  the  grounds  mentioned  be 
authorized,  the  expense  for  gas  would  be  reduced  about  $600  per  annum. 
There  are  no  lights  in  the  Monument  Grounds. 

Twentieth.  I  recommend  that  the  salaries  of  the  two  steam  engineers 
at  the  Washington  Monument  be  increased  from  $80  and  $60  to  $90 
and  $70  per  month,  respectively.  The  duties  of  these  two  men  are  of 
great  importance.  Upon  their  efficiency  and  intelligence  depend,  to  a 
great  extent,  the  lives  of  those  who  use  the  elevator.  The  increase 
asked  is  small  and  the  men  deserve  it.  I  also  recommend  that  the  pay 
of  the  two  firemen  be  placed  at  $60  per  month  each.  That  is  the  rate 
allowed  firemen  in  the  Executive  Departments,  and  there  appears  to 
be  no  reason  why  the  firemen  at  the  Monument  should  receive  less. 

In  submitting  these  estimates,  I  earnestly  recommend  that  the  various 
items  under  the  heading  of  "  Improvement  and  care  of  public  grounds  " 
be  aggregated  under  one  head,  and  while  each  item  of  work  shall  be 
nam^,  the  whole  shall  be  covei^ed  by  a  general  sum,  not  a  specific  sum 
for  each  item.  This  is  done  in  other  departments  of  the  Government, 
particularly  the  Quartermaster's  Department  of  the  Army.  It  saves 
quite  an  amount  of  clerical  labor  by  permitting  the  preparation  of 
accounts  under  one  heading,  rather  than  under  about  thirty.  Moreover, 
it  permits  small  balances  which  might  be  saved  from  one  item  to  be  used 
'  in  some  other  equally  necessary  and  important  work. 

This  recommendation  is  based  strictly  upon  business  principles  and 
is  for  the  pur£)ose  of  reducing  clerical  labor  and  expediting  the  progress 
of  the  work. 
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Title  of  Appropriation. 


Yeta. 


AvMUblo     Expended 


Pledged     peadedbtt 

b J        I    ance  to 
oontnoto.     rev«rlto 
Treasmy. 


Impravomcnt  and  care  of  public  groands. 
Kepaira,  taul, etc., Kxecutave  Mantlon  .... 
Ligliting,  oto.,  Executive  Manaion,  etc. ... 


Repairs  to  water  pipes  and  fire  pioes . 

Telegraph  to  connect  Capitel  with  the  De- 
partments and  Government  Printing  OfKco 

Contingent  expenses,  public  bnildings  and 
srounds 

Suarlee  of  employeeo,  public  buildings  and 
grounds 

Care  and  maintenance  of  the  Washington 
Monument 


Branch  printing  oflice,  War  Department 

Pedestal  for  statue  of  Gen.  John  A.  Logan  . . 

Stetoe  of  Gen.  Wm.  T.  Sherman 

Building  for'GoTemment  Printing  Offioe  re- 
pairs, and  rent  a 

Building  ibr  Government  Printing  Oflfoe 
(act  March  2, 1895)  a 

Purchase  and  repair  of  building  where 
Abraham  Lincoln  died  a 

Pedestal  for  sutue  of  Dr.  Saml.  D.  Gross  a. 

Lincoln  tablet,  Gettysburg  National  Park  a 


1807 
1887 
1697 
1887 

1887 

1887 

1887 

1897 
1887 


852,800.00 

28,000.00 

17, 781. 40 

2,500.00 

3. 100. 00 

600.00 

48.020.00 

11,520.00 
5,040.25 
48,000.00 
80,000.00 

28,445.68 

446.61 

31,000.00 

37.41 

4,834.60 


$52,228.85 
26,643.01 
15.00L&5 
2;  474. 67 

8,088.92 

488.76 

47.825.86 

11,282.18 
5,480.15 


$1,748.98 


42.15 

437.23 

80,173.00 
4.25 


1871.15 

60141 

2,779.4» 

&» 

.08 

18L« 

227.82 
U0.H 


48.0U0.00  I 
80.000.00 


a  Not  fiscal  year  appropriatiofiia. 

A  special  appeal  is  made  to  the  liberality  of  OongresB  for  the  follow- 
ing  urgently  needed  funds  in  excess  of  last  year's  appropriations: 

For  the  employment  of  a  clerk  for  the  care  of  the  old  records  of  the  city  of 
WashlDgtoB,  as  explained  under  the  heading  of  '*  Old  leoordfl" $1, 500 

Increase  in  the  salary  of  the  pnblio  gardener  to  $2,500,  for  reaeone  given 
above,  and  because  it  is  more  nearly  what  is  paid  for  such  services  else- 
ivhere  throughout  the  United  States 700 

For  the  item  **  Salaries  of  overseers,  foremen,  gardeuers,  laborers,"  etc 7, 000 

Our  funds  are  now  so  limited,  that  in  May  and  June,  when  men  are 
most  needed  for  the  care  of  the  parks  (that  being  the  most  favorable 
season),  we  have  to  begin  discharging,  and  in  this  way  lose  men  trained 
in  our  work  and  have  to  train  green  hands  later,  which  is  not  econom- 
ical, but  expensive. 

In  conclusion,  I  desire  to  express  my  sincere  appreciation  of  the  faith- 
ful and  efficient  manner  in  which  Mr.  George  H.  Brown,  the  skillfol 
and  accomplished  public  gardener,  and  Mr.  E.  F.  Concklin,  overseer 
and  chief  clerk,  have  performed  the  various  and  important  duties  com- 
mitted to  their  charge. 

I  am,  General,  very  respectfully,  your  obedient  servant, 

Theo.  a.  BmGHAM, 
Colonel^  U.  S.  Army^  Captain  Carps  of  Ungineen. 
Brig.  Oen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  H.  A. 
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NORTHERN  AND  NORTHWESTERN  LAKES— SURVEYS— CORRECTING 
ENGRAVED  PLATES— PRXNTING  AND  ISSUING  OF  CHARTS. 


REPORT  OF  LIEUT.  COL.  G.  J,  LTDECKEB,  CORPS  OF  ENGINEEBS,  FOB 
THE  FISCAL  YEAB  ENDING  JUNE  SO,  1897. 


United  States  Engineer  Office, 

Betraitj  Mich.,  July  23, 1897. 
General:  I  have  the  honor  to  sabmit  herewith  my  annnal  report^ 
m  daplicat-e,  on  the  '^  Issue  of  the  pablished  charts  of  the  Northern  and 
Northwestern  Lakes,  and  snr^^ys  made  for  the  purpose  of  keeping  these 
charts  np  to  date,"  for  the  fiscal  year  ending  June  30, 1897. 
Yery  respectfully,  your  obedient  servant, 

G.  J.  Ltdeokbb, 
lAeuU  CoU^  Oarps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungineersj  U.  8.  A. 


CCC  I. 


NORTHERN  AND  NORTHWESTERN  LAKES— SURVEYS— CORRECTING 
BNORAVED  PLATES— PRINTING  AND  ISSUING  OF  CHARTS. 

The  sundry  civil  acts  of  August  18,  1894,  March  2, 1895,  June  11, 
1896,  and  June  4, 1897,  have  each  contained  appropriations  as  follows: 

fiwrveff  of  Northern  and  Northweatem  Lake$. — For  printing  and  issuing  of  charts  for 
use  of  naTigAt<yrs  nnd  electrotyping  plates  for  chart  printing,  two  thousand  donars. 
For  aarreySy  additions  to,  and  correcting  engrayed  plates,  to  be  available  until 
expended,  twenty-five  thonsand  dollars. 

Under  the  first  item  the  issuing  of  charts  has  been  done  from  the 
UDited  States  Engineer  Office,  at  Detroit,  Mich.,  the  rest  of  the  work 
required  by  that  item  being  attended  to  in  the  office  of  the  Chief  of 
Engineers,  in  Washington,  D.  O.    During  the  fiscal  year  ending  June 
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30, 1897,  cbarts  were  received  and  disposed  of  at  the  Detroit  office  as 
follows: 


Descriptiou. 


Namb«r.    ToteL 


On  band  July  1. 18M 

Beoeived  during  the  year , 

Total  on  hand  mdFeoeiTed 

Sold  at  81  cents  each 

Sold  at  30|  cents  each 

Sold  at  27  cents  each 

Sold  at  26}  cents  each 

Sold  at  25  cento  each 

Sold  at  20  cento  each 

Sold  at  10  cento  each 

Sold  at  7  cento  each 

Sold  at  6)  cento  each 

Issued  to  United  Stotes  ^  (tssels  aud  for  ollicial  use 

Destroyed,  worthless,  not  showing  corrections  to  date.. 


4,193 

4,5W 


Total  dispoMd  Of..... 
On  hand  July  1,1897. 


8,750 


4,wy 


The  sum  of  $787.30  was  turned  into  the  United  States  Treasury  from 
sales  of  charts.  The  total  number  of  charts  disposed  of  to  June  30, 
1897,  has  been  214,612. 

Operations  during  the  fiscal  year  under  the  second  item  of  the  act 
have  been  as  follows: 

Corrections  and  additions  were  made  in  the  Detroit  office  on  charts 
named  below,  and  these  charts  were  then  forwarded  to  the  office  of  the 
Chief  of  Engineers,  where  the  engraved  plates  were  correspoudiugly 
amended,  as  follows : 


Portage  Lake  aod  River. 

Straits  of  Mackinac. 

Beaver  Group. 

Lake  Michigan,  north  end. 

Lake  Michigan,  %outh  end. 

River  Ste.  Marie,  No.  1. 

River  St«.  Marie,  No.  2. 

Coast  Chart  No.  6,  Lake  Michigan. 

Coast  Chart  No.  9,  Lake  Michigan. 

Detroit  River. 


Lake  Hnron. 

Saginaw  Bay,  Lake  Huron. 

Lake  Erie. 

Coast  Chart  No.  1,  Lake  Erie. 

Coast  Chart  No.  2,  Lake  Erie. 

Coast  Chart  No.  3,  I^ake  Erie. 

Coast  Chart  No.  4,  Lake  Erie. 

Coast  Chart  No.  5,  Lake  Erie. 

Coast  Chart  No.  6,  Lake  Erie. 

Coast  Chart  No.  7,  Lake  Erie. 


These  corrections  have  been  based,  to  a  very  large  extent,  on  informa- 
tion obtained  from  engineer  officers  in  charge  of  lake  harbor  improve- 
ments and  other  reliable  official  sources. 

RESURVBY  OP  ST.  MARYS  RFVEB. 

Conforming  to  a  general  plan  for  meeting  the  demand  for  new  and 
perfected  charts,  a  resnrvey  of  the  St.  Marys  River  was  commenced  in 
1892,  and  has  been  continued  since  then  whenever  fands  were  avail- 
able. The  field  work  needed  for  this  purpose  was  completed  during  the 
last  fiscal  year,  except  some  magnetic  observations,  which  will  be  made 
in  the  near  future.  The  field  work  included  the  completion  of  triangnl&- 
tion  between  Lake  Superior  and  Straits  of  Mackinac,  remeasnrement 
of  the  Mackinac  base  line,  topography  and  hydrography  from  St,  Joseph 
Island  to  mouth  of  the  river,  precise  levels  from  mouth  of  Charlotte 
River  to  Detour,  and  a  few  magnetic  observations.  In  office  work,  chart 
No.  3  was  completed,  except  those  features  that  depend  on  frirther 
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magnetic  observatioDS;  chart  No.  2  is  aboat  half  done,  and  the  projec- 
tion of  chart  No.  1  was  commenced;  current  measurements  made 
during  the  preceding  year  were  resumed,  and  the  average  rainfall  in 
the  upper  lake  basins  from  1886  to  1896  was  computed  from  available 
data,  principally  that  obtained  from  the  TTnited  States  Weather  Bureau. 

In  addition  to  the  St.  Marys  Eiver  charts,  a  new  chart  of  Lake 
Michigan  in  one  sheet  (scale  1:400000)  was  commenced  in  March,  and 
by  the  end  of  the  year  it  was  about  one-third  completed. 

The  following  table  shows  the  monthly  means  of  water  levels,  as 
derived  from  daily  observations  of  gauges  at  Sand  Beach,  Mich.,  on  Lake 
Huron,  and  at  the  head  of  the  St.  Marys  Falls  Canal,  Sault  Ste.  Marie, 
Mich. : 

Monthly  means  of  tDater  levels  for  Sand  Beach  and  Sauli  Sle.  Marie,  expressed  in  feci, 
heloio  the  planes  of  reference  adopted  in  1876. 


station. 

1886. 

1887. 

July. 

Aug. 

Sopt. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

SandBeaoh 

Saalt  Sto.  Marie 

4.81 
2.23 

4.77 
2.21 

4.96 
2.35 

5.15 
2.77 

5.20 
3.70 

6.41 
2.81 

5.33 
3.04 

6.42 
8.35 

5.28 
3.33 

4.94 
3.19 

4.87 
2.85 

4.15 
2.49 

Hydrographs  of  monthly  means  of  water  levels  for  Lakes  Huron  and 
Superior  from  January,  1894,  to  July,  1897,  accompany  this  report. 

Reports  by  Assistant  Engineers  E.  B.  Haskell,  Thos.  Russell,  and 
H.  von  Schon,  are  also  submitted,  as  giving  the  details  of  operations, 
and  containing  valuable  data  for  future  reference. 

The  work  of  amending  existing  lake-survey  charts,  and  of  projecting 
new  ones,  is  of  the  highest  importance  to  navigation  of  the  Great 
Lakes;  but  it  is  impossible  to  do  this  with  credit  to  the  service  or  sat- 
isfaction to  the  navigator  unless  the  necessary  data  be  supplied  by  com- 
plete systematic  surveys.  The  work  should  not  be  postponed,  but 
pressed  forward  with  dispatch,  and  an  annual  appropriation  of  $50,000 
for  a  few  years  is  essential  for  anything  like  reasonable,  satisfactory, 
or  economical  progress,  and  such  appropriation  must  be  regarded  as  a 
small  one  considering  the  vast  commercial  interests  at  stake. 

The  estimate  submitted  for  the  fiscal  year  ending  June  30, 1899,  is 
therefore  as  follows : 

For  snryeys  and  aU  expenses  connected  with  correcting  and  extending 
charts  of  the  Northern  and  Northwestern  Lakes,  to  be  available  until 
expended $50,000 

Money  statement, 

Jnly  1,  1896,  balance  unexpended $22,829.09 

Amount  allotted  from  act  of  June  11,  1896 1,500.00 

Amount  allotted  from  act  of  June  4,  1897 20,700.00 

45,029.09 
June  30,  1897,  amount  expended  during  fiscal  year 18, 43L  83 

July  1, 1897,  balance  unexpended 26,597.26 

July  1,1897,  outstanding  liabilities 875.50 

July  1, 1897,  balance  available 25.721.76 
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Dates  and  amounU  of  appropriations  for  surveff  of  northern  and  narthtoestem  lakes. 


March  3, 1841 $15,000 

20,000 

30,000 
20,000 
20,000 
25,000 
25,000 
10,000 
25,000 
25,000 


May  18, 1842 

March  1,1843 

Jnne  17,1844 

March  3, 1846 

August  8, 1846 

August  12, 1848... 

March  3, 1849 

September  28, 1850 
March  3, 1851 


Auj?u8t  30, 1852!'.'.."!."! !!!!!!!!      25)000 


March  3, 1853 
August  5,  1854 
March  3, 1855 


50,000 
50,000 
50,000 


August  &),  1856 60,000 

March  3, 1857 50,000 

Jnne  12,  1858 75,000 

March  3, 1859 75,000 

June  21,  1860 75,000 

March  2, 1861 75,000 

July  6,  1862 105,000 

February  9, 1863 106,879 

July  2,  1864 100,000 

February  28, 1865 125,000 

June  12,  1866 60,000 

March  2, 1867 77,600 


March  2, 1868 

July  20,  1868 

March  3, 1869 

July  15,  1870 

March  3, 1871 

June  10,  1872 

March  3, 1873 

June  23,  1874 

March  3, 1875 

July  31,  1876  (not  iucluding 
$16,000  applied  to  survey  of 
Mississippi  River) 

March  3,  1877  (not  inclnding 
$25,000  applied  to  sorveT  of 
Mississippi  River  and  incmd- 
ing  $9,600  received  from  sale 
of  steamers) 

June  20.  1878  (not  including 
$49,500  applied  to  survey  of 
Mississippi  River) 

March  3, 1879 

June  16,  1880 

March  3, 1881 

August  7, 1882 


$77,500 
73,000 
100,000 
100. 000 
175,000 
175,000 
175,000 
175,000 
150,000 


84,000 


94,600 


49,500 
85,000 
40,000 
18,000 
12,000 


Total 2,939,KS 


PRINTING   AND    ISSUE    OF    CHARTS    FOR   USB   OF    NAVIGATORS,    AN1>    ELECTBOTTPIHG 
COPPEUPLATJtS  FOR  CHART  PRINTING. 


March  3, 1883... 
July  7,  1884.... 
March  3, 1885... 
August  4,  1886.. 
March  3,1887... 
October  2,  1888. 
March  2, 1889... 
August  30, 1890. 
March  3, 1891... 


$3,000 
3,000 
3,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 


August  6, 1892 $2,000 

March  3, 1893 2;O0D 

August  18,  1894 2,000 

March  2, 1896 2.000 

June  11, 1896 iOOO 

June  4, 1897 iOOO 


Total 


33.000 


SURVEYS  AND  ADDITIONS  TO  AND  CORRECTING  ENGRAVED  PLATES. 


March  2, 1889... 
August  30,  1890. 
March  3, 1891... 
August  5, 1892.. 
March  3, 1893... 
August  18,  1894. 


$5,000 
10,000 
10,000 
6,000 
25,000 
26,000 


March  2, 1895 1 $25,000 

June  11,  1896 26,000 

June  4,  1897 25,000 

Total 166,000 


List  of  contracts  in  force  during  the  fiscal  year  ending  June  SO,  1897, 


Name  of  ooDtractor. 


Newton  &,  MaoBean . 

P.  E.  (ialla}?her 

P.C.Kelihor 

Prenzlauer  Bros 

Wm.Ogle 

D.C.Kellher., 


J.B.Sweatt.. 

P.  M.  Church  &  Co 

The  Richmond  &  Bockiia  Co. 

Frank  Perry , 

Wm.0sle 


Contract 
approved. 


Aaz.l9,18M 


...do 

...do 

...do 

...do 

...do 

...do 

...do 

Aug.  21, 1806 
Aug.  26, 18»6 


Kemarka. 


For  fiscal  year  ending  June  10, 1897. 
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a. — bbpobt  of  mr.  b.  b.  haskbll,  assibtaltr  bn6inkbr. 

Unitbd  States  Enginker  Office, 

8ault  SU,  Marie,  Mich.,  June  SO,  1897, 

Sir:  I  have  the  honor  to  submit  the  following  report  npon  work  pertaining  to  the 
snrvey  of  the  northern  and  northwestern  lakes^  rcsarrey  of  St.  Marys  River,  that 
haa  been  intmsted  to  me  during  the  fiscal  year  ending  June  30, 1897: 

This  work  has  been  the  field  and  office  work  of  the  primary  triangnlation,  the 
astronomical  work  pertaining  thereto,  the  magnetic  observations  made  during  the 
year,  the  measurement  of  the  Mackinaw  base  une,  the  construction  of  a  comparator 
for  testing  the  length  of  tapes  and  the  fitting  up  of  a  comparing  room  in  connection 
with  it.  and  the  supervision  of  the  topo^aphical  drawing  since  the  granting  of  the 
indefinite  leave  of  absence  to  Asst.  Engineer  H.  von  Schon,  on  March  15, 1897. 

progress  of  thb  fibld  and  office  work  of  the  triangulatiobt. 

Attention  is  invited  to  my  last  annual  report,  beginning  on  page  4023,  part  6,  of  the 
Report  of  the  Chief  of  Engineers  for  1896,  for  a  statement  showing  the  condition  of 
the  primary  triangulation  at  the  dose  of  the  last  fiscal  year.  At  that  time  the  tri- 
angulation  originally  planned  in  connection  with  the  resurvey  of  St.  Marys  River 
had  been  completed,  with  the  exception  of  the  chain  forming  what  has  been  called 
the  Mackinaw  connection.  During  the  past  year  this  unfinished  work  has  been 
completed.  To  give  a  clear  idea  of  it  we  have  prepared  a  map  (PI.  I),  on  which  is 
given  the  whole  system  of  the  primary  triangulation  of  the  resurvey  of  St.  Marys 
Kiver  as  completed.  That  part  of  the  work  finished  during  the  past  year  began  with 
the  line  Iioquois-Duke  and  ended  with  the  Mackinaw  base  line.  Of  this  chain  of 
triangles.  Stations  Maple  Hill,  Robinson,  and  Mackinac  Island  had  been  built  during 
the  previous  fiscal  year.  The  remainder,  five  in  number,  were  built  by  the  angle- 
reading  parties  during  the  fiscal  year  1897. 

These  stations  were  all  small,  the  highest  one  being  but  15  feet. 

The  nine  stations,  beginning  with  Duke  and  Maple  Hill  and  ending  with  the  two 
base  stations,  were  occupied  and  the  angles  at  each  station  read,  thus  completing 
the  triangulation  proper. 

There  were  two  angle-reading  parties  engaged  upon  this  work,  one  in  charge  of 
Asst.  Engineer  Thomas  Russell  and  the  other  m  charge  of  the  writer.  Mr.  Russell 
took  the  field  July  7,  and  returned  to  the  office  November  16,  after  having  occupied 
Stations  Duke,  Maple  HiU.  Robinson,  Goose  Island,  St.  Ignace,  and  Rabbits  Back. 
The  writer  took  the  field  August  10,  and  after  completing  the  measurement  of  the 
Mackinaw  base  line  on  October  27,  occupied  Stations  West  Base,  East  Base,  and 
Mackinac  Island. 

Stations  East  Base,  West  Base,  St  Ignace,  Mackinac  Island,  and  Rabbits  Back  are 
ones  belonging  to  the  old  triangulation  of  the  Straits  of  Mackinac  that  extended 
from  Spectacle  Reef  to  High  Island,  work  that  was  executed  between  1849  and  1855, 
by  Capt.  J.  N.  Macomb.  A  description  of  these  stations  is  given  in  Professional 
Papers  No.  24,  jfrom  which  we  found  them.  Although  the  marks  left  to  indicate 
their  geodetic  points  were  in  a  fair  state  of  preservation,  they  were  all  renewed  and 
will  be  described  for  future  reference. 

A  (  ffesi  Bom),  1851, 1862, 1858, 1896,— Th\%  station  marks  the  northwest  end  of  the 
Mackinaw  base  line  and  was  found  from  the  description  on  page  787  of  Professioual 
Papers  No.  24.  It  is  directly  in  front  of  the  light-house  at  McGulpins  Point,  Straits 
of  Mackinac.  ''The  geodetic  point  was  marked  by  the  intersection  of  two  lines  at 
the  center  of  a  square  out  in  the  upper  surface  of  a  limestone  block,  the  figure  7 
being  oat  in  one  of  the  small  squares.'^  This  limestone  block  is  a  post  about  30 
inches  long  by  6  inches  square,  having  a  dressed  top.  We  drilled  a  hole  about  4  inches 
deep  at  the  old  ceuter,  and  cemented  into  the  post  with  Portland  cement  a  three- 
eighths  by  4  inch  brass  rod,  on  the  end  of  which  was  cut  a  -|-.  This  post  was  reset 
for  the  snrface  mark,  the  top  of  it  being  about  8  inches  under  ground.  Underneath 
this,  for  a  more  permanent  mark,  was  sunk  a  sugar  barrel  with  its  top  end  4  feet 
below  the  surface  of  the  ground.  This  1)aTrel  was  filled  with  concrete,  in  the  top  of 
which  was  set  a  brass  plug  about  5  inches  long,  li  inches  in  diameter  at  its  top  end 
and  2  inches  in  diameter  at  its  base,  having  a  hole  about  one-eighth  of  an  inch  in 
diameter  to  mark  its  center.  The  plug  was  fitted  with  a  cap  of  the  same  material, 
to  protect  the  mark  from  injury.  Great  care  was  usod  in  setting  both  of  these 
marks  to  restore  absolutely  the  position  of  the  geodetic  point  as  we  found  it.  To 
find  the  station,  strike  a  circle  having  a  radius  of  23.6  from  the  northeast  corner  of 
the  light-house  dwelling  as  a  center;  from  the  front  angle  of  the  tower  of  the  light- 
house strike  a  circle  with  a  radius  of  13.1  feet,  and  underneath  the  point  where  this 
circle  cats  the  first  one  will  be  found  the  geodetic  point. 
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B  {Eiui  Ba§e)t  1862y  185S,  1896,-^Thi8  stAtion  marks  the  soutUeaat  end  of  the  Mack- 
inaw base  line.  "The  geodetio  point  was  marked  bv  a  fine  line  on  a  siiver  10-cent 
pieee  set  in  the  top  of  a  limestone  post  4^  feet  long,  dressed  at  its  apper  end." 

This  station  stands  nearly  in  the  middle  of  the  highway  leading  from  Mackinaw 
City  to  Cheboygan,  and  about  2|  miles  east  of  Mackinaw  City,  as  indicated  by  the 
mile-posts  of  the  Michigan  Central  Railway,  along  which  the  highway  rans.  We 
eonla  not  find  any  of  the  old  reference  stones  described  in  Professional  Papers  No.  24. 
For  future  use  we  set  a  reference  stone  about  5  by  7  by  18  inches,  marked  U  +  S  on 
top,  directly  underneath  the  railroad  fence  and  on  a  line  to  Round  Island  light-house. 
It  IB  32.7  feet  north  of  £a«t  Base. 

The  geodetio  point  was  marked  by  a  barrel  of  concrete,  in  the  top  end  of  which 
was  set  a  brass  plug  like  the  one  used  to  mark  West  Base.  This  mark  is  3.6  feet 
below  the  surface  of  the  ground.  For  the  surface  mark  the  silver  10-oent  pieoe, 
which  was  loose  in  the  poet,  was  replaced  by  a  f  by  4  inch  brass  rod,  in  the  end  of 
which  was  cut  a  -|-  for  the  center.  The  post  was  then  cut  off  to  26  inches  in  length, 
and  net  so  that  its  top  end  was  about  1  foot  below  the  surface  of  the  road.  Here,  ■■ 
at  West  Base,  great  care  was  taken  to  reestablish  the  geodetic  point  in  the  same 
posiUon  in  which  it  was  found.  This  station  stands  in  a  bed  of  qaicksand,  which 
gave  us  considerable  trouble  in  setting  the  barrel  of  concrete. 

D  (St.  Ignace),  2832,  2858, 1^9^.— This  station,  as  described  in  Professional  Pftpen 
No.  24,  "was  situated  on  Point  St.  Ignace,  at  the  summit  of  the  hill  on  the  south- 
east end  of  a  crest  of  a  rocky  ridge.  •  *  *  The  geodetic  point  was  marked  by  a 
hole  2  inches  in  depth  drilled  in  the  solid  limestone  rock,  lo  inches  below  the  sor- 
face  of  the  ground,  and  filled  with  broken  nails.''  The  station  wae  re-marked  by 
taking  out  the  broken  nails,  drilling  the  hole  2  inches  deeper  and  cementing  in  i^ 
with  Portland  cement,  a  |  by  4  inch  brass  rod,  on  the  upper  end  of  which  was  cut 
a  4-.  Oyer  this  was  set  a  cedar  post  projecting  about  1  foot  above  ground,  in  the 
top  end  of  which  was  driven  a  wire  nail  for  a  surface  mark. 

E  {RabhiU  Back),  1851^  1^56'.— This  station,  as  described  in  Professional  Papers  No. 
24,  "  was  situated  on  the  summit  of  Rabbits  Back  Peak,  about  5  miles  north  of  Point 
St.  Ignace.  *  «  *  The  geodetic  point  was  marked  by  three  30-penny  naiU  driven 
into  a  clefk  of  the  rock."  This  station  was  found  by  finding  the  stump  of  the  old 
center  post.  There  is  about  20  inches  of  dirt  covering  the  rock  into  which  the  nailf 
were  driven.  The  station  was  re-marked  by  a  limestone  post  having  a  dressed  top, 
in  which  was  cemented  a  f  by  4  inch  brass  rod,  with  a  +  cut  in  its  upper  end.  Ths 
center  of  the  +  was  placed  directly  over  the  center  of  the  cluster  of  naila.  The  top 
of  the  stone  post  is  about  level  with  the  surface  of  the  ground. 

As  stated  above,  the  whole  of  the  primary  triaugulation  executed  in  connection 
with  the  resurvey  of  St.  Marys  River  will  be  found  on  PI.  I.  Aside  from  showinc 
the  triaugulation  completed  during  the  last  fiscal  year,  this  plate  has  been  prepared 
to  show  toe  whole  triaugulation  net  exactly  as  it  was  finished.  Several  of  the  ear- 
lier sketches  show  the  work  as  it  stood  at  the  time  they  were  made  »nd  do  not 
embody  all  of  the  work  done  in  the  areas  thev  cover.  The  system,  it  will  be  seen, 
makes  a  connection  between  the  old  trian^lation  of  Lake  Superior,  startini^  from  the 
side  Qargantua-Mamainse,  of  the  last  triangle,  Gargantua-Mamainse-Micbipieoten, 
in  the  eastern  end  of  the  lake,  and  the  Mackinaw  base  line  on  the  south  side  of  the 
Straits  of  Mackinac.  A  chain  of  triangles  branching  from  this  main  system  at  the 
head  of  the  St.  Marys  River  follows  it  to  Detour,  and  furnished  the  control  for  the 
secondary  and  tertiary  systems  upon  which  the  topography  is  based. 

All  of  the  notes  pertaining  to  the  triaugulation  taken  during  the  last  year  have  been 
reduced  and  the  results  tabulated.  The  computations  were  made  in  duplicate  by 
Asst.  Engineer  Thomas  Russell  and  Recorder  H.  F.  Johnson. 

METHODS. 

The  methods  pursued  in  both  field  and  office  work  and  the  instruments  used  were 
the  same  as  during  the  previous  years  of  the  survey,  as  described  on  page  3410  of  the 
Report  of  the  Chief  of  Engineers  for  1894. 

All  targets,  heliotropes,  and  instrument's,  when  mounted  for  observing,  were  kept 
carefully  centered  over  the  geodetic  point,  bo  as  to  avoid  all  corrections  for  eccentnc 
positions.  The  limits  of  error,  -j-  2  seconds  for  closing  of  horizon  and  J^  3  seconds 
for  closing  of  triangles,  were  maintained. 

In  adjusting  the  triangulation  the  method  of  adjusting  by  quadrilaterals  or  small 
figures  heretofore  employed  has  been  followed.  The  work  of  the  past  season  was 
adjusted  as  three  figures,  the  first  one  being  the  quadrilateral  Iroqnois-Dnke- 
Robinson-Maple  Hill;  the  second  one  of  the  hexagon,  Robinson-Goose  Island- 
Mackinac  Island-St.  Ignace-Rabbits  Back-Maple  Hill ;  and  the  third  one  the  qoftd- 
rilateral  Mackinac  Island-East  Base-West  Base-St.  Ignace. 
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RESULTS. 

Summary  of  the  work  for  season  of  1896, 


Stations. 


Prlmuy 
angles. 


Secondary 
angles. 


Vertical 
angles. 


Closing 
horizon. 


Dnks 

Maple  Hill 

Rooinson 

Goose  Island 

Rabbits  Back 

St.Ignaoe 

Maoinnac  Island 

West  base 

BsatBaae 

Magnetic  station  at  West  Base . 


—1.18 
+0.13 
—0.68 
—1.71 
—0.71 
—1.90 
—0.68 
+0.88 
-0.28 


Total. 


60 


66 


82 


The  following  compariiMm  betvv^een  the  lengths  of  the  triangle  sides  from  the  work 
of  the  old  sorvey  and  that  of  the  past  reason  where  the  two  systems  overlap  may 
be  of  interest: 


Obsenred  angles. 

Length  of  sides. 

Difl^ 
enoe. 

Triangle. 

Oldyalnss. 

New 
▼slues. 

Oldvalnes. 

New 
values. 

Frflfft  Bane 

oil/ 
64    88    42.80 

86  40    82.84 

87  45    88.18 

47.42 
81.65 
39.61 

Meter; 
8,764.918 
10,736.716 
6,680.270 

7,318.466 
18,094.467 

Meters. 
8, 754. 100 
10,735.593 
6,679.669 

7,317.690 
18,093.100 

Met0n. 
0.818 

West  Base 

1.128 

St.  Ignaos 

0.701 

63.82 

58.68 

Fast  Base 

33    68    26.90 
90    67    30.30 
55    04    03.16 

26.99 
29.80 
08.58 

0  765 

St.  Tgnaoe 

1.307 

Mai^lr^i^f^  tdand 

00.85 

00.37 

Rabbits  Back 

42    26    56.62 
45    29    06.82 
92    04    68.96 

65.48 
07.09 
55.88 

Mackinac  Tsl  and 

7,734.414 
10,839.541 

7,733.650 
10.838.382 

0.764 

Si.Iffnaoe 

L169 

01.02 

67.90 

The  new  values  are  the  smaller,  the  greatest  difference  being  1.867  meters  in  the 
length  of  the  line  East  Base  to  Maokinao  Island.  These  new  values  are  those  brought 
from  the  Soo  base  line,  the  length  of  which  depends  upon  the  length  of  steel  tape 
No.  Ill,  belong^g  to  the  Missoori  River  Commission;  with  which  it  was  measured. 
The  constants  of  this  tape  are  given  on  page  4360  of  the  Report  of  the  Chief  of 
Engineers  for  1883. 

▲s  wlU  be  seen  from  the  table  above,  the  length  of  the  Mackinaw  base  as  derived 
from  the  Soo  base  is  0.701  meter  shorter  than  tne  value  given  in  Professional  Papers 
No.  24.  The  comparison  of  these  results  with  the  measurement  of  the  Mackinaw 
base  line  made  during  the  present  year,  which  wiU  be  described  later  in  this  report, 
can  not  be  given  at  this  writing,  for  the  reason  that  the  absolute  lengths  of  the  wires 
with  which  it  was  measured  have  not  yet  been  determined.  In  our  last  year's  report 
we  gave  the  position  of  A  Oargautua,  on  the  north  shore  of  Lake  Superior,  as 
derived  from  the  latitude  and  longitude  observed  at  Fort  Howard  and  iJso  as  deter- 
mined from  the  Soo  Observatory.  This  comparison  gave  the  latitude  as  carried  from 
the  Soo  Observatory  +  0".69,  greater  than  that  brought  from  Fort  Howard,  while 
the  longitude  was  — 8'M9,  less.  The  past  season's  work  gives  us  an  opportunity  of 
again  making  a  comparison  of  the  latitudes  and  longitudes  as  derived  from  these  dif- 
ferent bases,  and  at  A  West  Base  we  have: 


Location. 


Latitude. 


Longitude. 


West  Base  from  Fort  Howard 46    47 

West  Base  from  Soo  Observatory 45    47 


I>iflRBrenoes  . 


13.80 
14.995 

+  1.95 


46 


22.40 
14. 815 


—  7.683 
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It  will  be  noticed  that  these  differenoes  are  in  the  same  direction  as  those  of  last 
year,  and  are  very  similar  in  amount.  Evidently  there  is  a  discrepancy  other  than 
station  error  between  the  longitudes  deriyed  from  Fort  Howard  and  those  bronghft 
from  the  Soo  Observatory,  and  it  would  seem  advisable  to  make  a  determination  of 
the  difference  in  longitude  between  Cambridge  and  Sanlt  8te.  Marie,  as  has  been 
contemplated,  in  order  to  settle  upon  a  value  that  should  be  naed  before  the  qaea- 
tion  becomes  further  complicated. 

The  tables  giving  the  results  of  the  triangnlation,  the  adjustment,  the  geographic 
positions  of  the  primary  and  secondary  points,  will  be  found  appended  to  the  report 
of  Assistant  Engineer  Thomas  Russell,  marked  C. 


ASTRONOMICAL  OBSBRVATTONS. 

The  astronomical  work  during  the  season  of  1896  consisted  of  fonr  nights'  obsenra- 
tions  for  azimuth  between  September  27  and  October  2,  at  A  West  Base.  On  these 
four  nights  eight  determinations  of  the  azimuth  of  the  primary  line  West  Base-Si 
Ignace  were  made.  Four  determinations  were  obtained  on  the  night  of  September 
27  a  Ursffi  Minoris.  Oroombridge  750  and  51  Cephei  being  observed  at  eastern  elongs- 
tion  and  6  Ursffi  Minoris  at  western  elongation;  a  Urs»  Minoris  was  observed  o& 
September  28  at  eastern  elongation ;  on  October  1  a  UrssB  Minoris  and  6rooiiibrid|^ 
750  were  observed  at  eastern  elongation,  and  on  October  2  a  UmsD  Minoris  at  eastern 
elongation. 

The  instrument  used  was  Troughton  d&  Simms  theodolite  No.  3,  and  the  method 
followed  that  given  in  Appendix  No.  14  of  the  Coast  and  Geodetic  Survey  report 
for  1880. 

The  time  was  taken  from  sidereal  chronometer,  Isaiah  Lnkena  No.  HI,  its  enen 
being  determined  on  each  night  on  which  observations  were  made.  The  declinatioa 
and  right  ascensions  of  the  cTroumpolar  stars  used,  and  also  the  time  stars  obserred, 
were  taken  from  the  Berliner  Astronomisches  Jahrbuch. 

The  azimuth  mark  consisted  of  a  lantern  placed  in  a  box  in  the  side  of  which  ini 
out  a  slit  one-half  inch  wide  by  4  inches  long.  This  box  was  so  placed  that  the  cen- 
ter of  the  lantern  occupied  a  position  directly  over  the  geodetio  point  at  A  St  Ignsee, 
and  the  slit  was  centered  on  the  line  to  West  Base. 

The  observations  have  been  roduced  in  duplicate  by  Assistant  Engineer  T.  Russell 
and  Recorder  H.  F.  Johnson.    The  results  are  given  below : 


Date. 

Sturoaed. 

Observed  tii- 

BsssSt.  If- 
naet. 

1896. 
Septenilter  27 

aU.Miiiarift 

o        »         " 

tia  fit  n.a 

'Do 

Groombridce  750 

Sii 

Do 

AU.  Minoris ] \ 

Si  SI* 

Do 

51  Cephei 

mfl 

September  28 

«u.Mio«iB!.!'."ri"."".'-'i;i; 

do : 

a.* 

October  1 '. 

27.  T4 

Do 

Groom  bridge  7S0...     . 

n.% 

October2 

a  U.  Minoris 

210" 

Kean 

218    fil   87.9 

Mean,  rejecting  azimuth  niarkud  * 

»;« 

The  observations  on  Groonibridge  750  on  October  1  were  made  by  Mr.  H.  F.  Johnson. 
The  results  on  5  U.  Minoris  on  September  27  and  on  a  IJ.  Minoris  on  October  2  seem 
to  be  small  in  comnarisou  with  the  other  values,  but  are  given  for  the  reason  that 
by  incorporating  tnem  the  range  in  the  observations  is  not  large. 

The  azimuth  bron ji^ht  by  the  triangnlation  from  the  azimuth  aetermined  at  the  Soo 
Observatory  for  the  line  above  determined  is  213^  53'  29.55'',  agreeing  with  ths 
observed  value  within  1.66".  The  azimuth  published  in  Professional  Papers  No. 3* 
for  this  same  line  is  213^'  53'  44.26",  which  is  16.37"  larger  than  the  observed  vsIoa. 


MAGNETIC  WORK. 


Dnring  the  past  fiscal  year  observations  for  determining  the  magnetio  deelinatiso 
were  made  near  live  of  the  primary  triangnlation  stations  by  the  angle-readiiif: 
parties.  These  five  stations  are :  Maple  Hill,  Robinson,  Oooee  Island,  West  Bsss. 
and  Mackinac  Island,  the  location  of  which  may  be  seen  on  PI.  I. 

The  instrument  used  was  a  Fauth  magnetometer,  the  same  as  used  the  pnriOQi 
year,  but  somewhat  improved,  as  mentioned  in  my  last  annual  i«port. 
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The  magnetic  Btation  Dear  We»t  Base,  McGolpins  Point,  Straits  of  Mackinac,  was 
marked  in  what  is  thought  will  be  a  permanent  manner,  so  as  to  preserve  it  for 
fhtnre  use.  This  station  marks  the  northeast  comer  of  the  light-house  reserve,  and 
is  within  10  feet  of  the  high- water  line  along  the  shore.  It  is  marked  by  a  pillar  of 
concrete  8  inches  square  by  8  feet  long,  4  feet  of  which  goes  in  the  ground.  On  the 
top  of  title  piUar  are  the  marks  U.  S.  4- 1^^*  While  making  the  obseryations  the 
magnetometer  was  mounted  directly  on  this  pillar.  The  azimuth  to  St.  Helena  Island 
light-house,  center  of  lantern,  is  135^  59'  54.47'',  which  makes  a  conyenient  reference 
for  any  ftiture  determination  at  this  point. 

In  the  table  which  follows  is  given  the  observer,  the  date,  the  latitude  and  longi- 
tude of  the  station,  the  resulting  declination,  and  the  time  of  the  elongations. 

Table  ofresulU;  magnetic  ohservaHont  during  1896. 


Station,  number,  placo,  eto. 

Date. 

Observed 
declina- 
tion 
(west). 

Time  of  elongation 

(ninetieth  meridian 

time). 

Bemarks. 

Eastern. 

Western. 

1.  Near  A  Maple  HOI,  121.6 
meters;  asimath 0036.8' 
from  A. 

1896. 
Aug.    6 
Aug.    7 
Aug.  10 

0  / 

1  00.0 
0    67.8 
0    44.2 

a.m. 
7,16 
7.20 
7.40 

7.00 
7.10 
7.10 

7.10 

7.15 
7.10 

7.40 
7,35 

7.35 
7.45 
7.60 

p.m. 
12.30 
12.10 
12.40 

12.80 

12.20 

all.  46 

12.10 
1.20 
12.10 

12.30 
12.30 

12.65 
12.45 
12.65 

T.Rnssell,  assistant  engineer, 
observer.  Latitude  46P 
09.4' ;  longitude  84o  46.9'. 

Mean 

0    64.3 

Aug.  21 
Aug.  22 
Aug.  24 

S.Near  A  Bobinmrn,   78.9 
meters;  asimath339o 
60.3'  from  A- 

1    31.0 
1    20.6 
1    32.4 

Latitude  46o  04.1';  longitude 
84°  21.0'.  Assistant  Engi- 
neer T.  Russell,  observer. 

Mean 

1    31.0 

Sept  26 
Sept.  26 
Sept.  27 

8.  ITear  A  Goose  Island.  66 
meters;  azimuth  820o 
47.6'  from  A- 

1    08.8 
1    08.6 
1    06.2 

Latitude  460  55.6';  longitude 
84°  25.8'.  AsHistant  Engi- 
neer  T.  Russell,  observer. 

Mean 

1    07.9 

Nov.     2 
Nov.     3 

4.  Near   A  West  Base   (of 
Mackinaw  base  line). 

'    0    49.2 
1    00.6 

Latitude  46o  47.3';  longitude 
84°  46.2'.  Assistant  Bngi- 
neer  E.E.HaskeU^observer. 
This  station  is  a  conorete 

MfMin fc 

0    64.8 

Nov.  16 
Nov.  17 
Nov.  19 

pillar,  4  feet  above  ground, 
marking  one  boundary  of 
MoGulplns  Point.    Light- 
house reserve  at  the  shore 
of  the  straits. 
Latitude  45°  51.4';  longitude 
840  36.8'.    Assistant  Engi- 
neer E.B.HaskeU,observer. 

5.  Kear  A  Maekinao  Island. . 

1    46.6 
1    49.7 
1    44.3 

Mcwn 

1    40.8 

post  close  to  NW.  comer  of 
the  parade  ground. 

• 

THE  RBMEA8UREMENT  OF  THE  MACKINAW  BASE  LINE. 

I  quote  the  following  concerning  tlie  Mackinaw  base  line  from  Professional  Papers 
No.  24,  page  588: 

"  A  base  line  about  4  miles  long,  in  the  first  section,  was  measured  by  Capt.  T.  J. 
Lee,  Topograpbioal  Engineers,  in  1854,  on  the  south  side  of  the  Straits  of  Mackinac. 
(See  Report  of  Chief  of  Topographical  Engineers.  U,  S.  A.,  for  1854.)  Its  length 
depended  on  that  of  the  15-foot  brass  bar  of  the  lake  surrey,  whose  length  at  the 
time  was  not  known  with  great  precision.  Wflrdemann  had  assigned  a  length  and  a 
eoeffioient  of  expansion  to  this  bar,  but  nothing  is  known  of  the  methods  by  which 
he  determined  them,  and  it  is  now  known  that  the  expansion  assigned  by  him, 
namely,  0.0017  inch  per  degree  Fahrenheit,  is  largely  in  error.  As  the  length  of 
this  bar  has  been  changed  since  the  measurement  of  the  base  by  the  insertion  of 
agate  plates  in  its  ends,  it  is  impossible  now  to  determine  its  original  length. 
Accordingly,  the  sides  of  the  triangulation  have  been  made  to  depend  on  the  side 
Door  Bluff-Cedar  River  of  the  main  triangulation,  both  for  length  and  azimuth,  this 
being  the  nearest  side  for  which  identity  between  the  old  and  new  stations  was 
oertiun.'' 

As  the  base  line  was  to  be  the  objective  point  of  the  triangulation,  and  in  view  of 
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the  nnoertainty  ae  to  its  leneth,  we  decided  to  remeasore  it,  the  marks  at  its  ends 
having  been  fonnd  intact,  as  heretofore  explained. 

After  this  decision  was  reached  there  came  the  qaestion  of  method  to  be  followed. 
The  precision  attained  with  long  tapes,  their  small  cost,  and  the  rapidity  with  whicli 
a  line  is  measured  with  them,  were  strong  points  in  the  recommendation  of  their  aae. 
The  certainty,  however,  of  Unding  their  temperatore  from  thermometers  is  so  qnei- 
tionable  that  it  was  considered  advisable,  ii  we  were  to  adopt  them,  to  seek  other 
means  of  observing  this  quantity.  While  discussing  this  subject,  Mr.  £.  S.  Wheeler 
suggested  the  use  of  brass  and  steel  wires,  taking,  say,  10  wires  or  tapes  of  each  metal 
lOOmeters  long,  placing  those  of  the  same  kind,  properlv  supported,  end  to  end«  and 
the  two  metals  side  by  side,  providing  means  for  stretching  each  tape  independently, 
at  the  same  time  bringing  tne  rear  mark  on  anv  tape  coincident  with  the  forward  mark 
on  the  succeeding  tape  of  the  same  metal,  and  finally  reading  the  position  of  the  for- 
ward ends  of  the  foremost  tapes  on  scales  properly  placed  for  the  purpose.  This 
would  be  practically  using  two  tapes  of  different  metals,  each  a  kilometer  in  length, 
and  determining  their  temperature  from  their  difference  in  expansion.  His  idea 
ftirther  was  to  make  a  series  of  readings  with  these  tapes,  covering,  say,  a  period  of 
twenty-four  hours,  the  temper«iture  in  the  meantime  passing  through  a  mazimiim 
and  a  minimum,  and  obtain,  instead  of  one,  two  handred  or  more  measurementa, 
from  which  the  absolute  length  of  a  section  of  the  base  would  be  determined. 

The  expansion  of  a  steel  tape  a  kilometer  long  for  1^  C.  is  12  millimeters,  and  the 
same  for  a  brass  tape  of  this  length  is  19  millimeters.  Or  for  every  change  of  1^  C. 
we  have  a  relative  change  in  the  lengths  of  the  wires  of  7  millimeters,  which  ia  a 
very  obvious  quantity. 

Mr.  Wheeler's  suggestion  led  to  the  question:  Why  not  use  tapes  a  kilometer  a 
length,  provided  they  can  be  supported  in  such  a  manner  that  a  nniform  tension  oan 
be  maintained  throughout  their  entire  length  f  Experiments  were  undertaken  in 
this  direction,  and  we  found  that  by  the  use  of  hanging  supports  4  feet  in  length, 
placed  every  10  meters  and  carefully  plumbed,  spring  balances  placed  at  each  end  of 
the  wire  for  indicating  the  tension  could  be  brought  into  coincidence.  In  actoal 
work  later,  these  supports  were  made  6  feet  in  length,  in  order  to  give  greater 
security  to  the  method. 

With  this  success  we  ordered  2  piano  wires,  1  brass-spring  wire  and  1  pho8pho^ 
bronze  wire  of  the  requisite  length  and  of  No.  16  iron  and  steel  wire  gauge.  The 
phosphor-bronze  wire  was  selected,  in  a  measure,  as  an  experiment,  its  composition 
greatly  resembling  brass,  while  it  is  much  more  elastic.  On  the  receipt  of  the  wires, 
although  they  had  been  ordered  drawn  in  coils  of  large  diameters,  it  was  fonudthat 
the  brass  wire  had  taken  on  a  set  in  conformity  with  the  size  of  the  coil  and  so  wonld 
not  straight-en  out  when  unwound.  It  was  therefore  returned  to  the  mills,  and  as 
another  one  f^ee  fh>m  this  defect  could  not  be  obtained  in  time,  the  measnremeni 
was  made  with  the  phosphor-bronze  and  the  two  steel  wires. 

The  wires  were  marked  at  each  100-meter  point  of  their  length  by  having  soldeied 
to  them  a  brass  bead  made  in  a  lathe  on  which  was  cut  a  fine  graduative  mark.  Pre- 
liminary to  their  use  in  the  field  they  were  taken  to  the  comparator  hereontfa« 
canal  grounds  and  each  100-meter  section  of  each  steel  wire  compared  with  the  co^ 
responding  section  of  the  phosphor-bronze  wire  and  with  the  standard  100  meters 
of  the  comparator.  The  wires  were  wound  on  reels  abQut  30  inches  in  diameter, 
which  were  inclosed  in  boxes  made  for  the  purpose,  which  protected  them  while 
in  transportation  and  when  not  in  use. 

The  Mackinaw  base  line  extends  from  a  point  which  is  directly  in  front  of  McGnl- 
pins  Point  Light-House  in  a  direction  8.  &SP  E.  for  i  miles.  When  the  line  was  first 
cut  through  in  the  early  fifties,  b^  far  the  largest  part  was  through  woods,  a  short 
distance  at  the  west  end  only  bemg  in  clearing.  All  bnt  about  1  mile  of  the  base 
line  has  been  used  as  a  wagon  road,  although  1  mile  more  has  never  been  very  exten- 
sively so  used.  The  western  mile  required  considerable  cutting  of  timber,  as  the 
trees  had  grown  so  that  they  made  a  continuous  archway  of  the  road.  The  second 
mile  required  comparatively  little  cutting,  but  a  large  part  of  the  third  was  throngh 
a  heavy  growth  of  small  cedars,  requiring  considerable  work.  Tlie  fourth  mile 
was  in  the  road  and  took  no  trouole  to  prepare. 

The  line  is  rather  a  rough  one  for  a  base  line,  still  abont  as  good  as  it  is  possible 
to  find  in  the  locality.  West  Base  is  about  68  feet  above  Lake  Michigan,  and  the 
first  kilometer  from  it  is  about  level.  The  ground  then  takes  a  gradual  nnevdi 
slant  until  the  tracks  of  the  Grand  Rapids  and  Indiana  Railway  are  reached,  1-^ 
kilometers  farther,  where  the  elevation  is  31  feet  above  the  lake.  From  this  point 
the  slant  is  more  gradual  until  the  end  of  the  fourth  kilometer  is  reached,  where  the 
ground  is  about  11  feet  above  the  lake.  The  fifth  kilometer  and  six- tenths  of  the 
next  one  are  abont  level.  The  ground  then  rises  more  or  less  im^gularly  to  East 
Base,  which  is  29  feet  above  the  lake. 

The  marking  and  position  of  the  base  stations  has  already  been  described  in  con- 
nection with  the  work  of  the  triangulation.    The  only  other  point  on  die  liue  per- 
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manently  marked  is  the  end  of  the  first  kilometer  from  West  Base,  marked  by  a  barrel 
of  concrete  set  in  the  ground  with  the  top  4  feet  below  the  surfaoe.  In  this  is  set 
flash  with  the  top  a  brass  rod  4  inches  long,  three- eighths  of  an  inch  in  diameter  with 
a  +  on  its  upper  surface,  one  line  of  which  is  perpendicular  to  the  base  line.  This 
marks  the  point  between  which  and  West  Base  about  600  measurements  were  taken, 
and  may  be  made  useful  in  future  for  testing  kilometer  wires. 

The  interval  .between  July  1  and  August  12  was  spent  at  Sault  Ste.  Marie,  com- 
pleting the  comparator  which  was  in  progress  of  coustrnotion  and  will  be  described 
later,  marking  tne  measuring  wires,  and  comparing  them  previous  to  their  use  in  the 
<ield.  By  August  12  the  party  was  established  in  camp  near  West  Base,  and  imme- 
diately began  the  preliminary  work  of  clearing  the  base  line,  cutting  stakes  for  sup- 
porting the  wires,  and  building  a  few  triangulation  stations  that  were  required  in 
the  vicinity. 

As  soon  as  the  base  line  was  cleared,  a  station  15  feet  high  was  built  at  West  Base, 
from  the  top  of  which  a  target  of  the  same  height  could  be  seen  on  East  Base.  A 
transit  line  was  then  run  through,  and  a  hub,  with  a  tack  to  indicate  the  line,  set 
every  100  meters.  A  line  of  levels  was  next  run  and  the  elevation  of  the  ground 
obtained  at  each  10-meter  point,  from  which  a  profile  was  made  of  the  entire  line. 
On  this  profile  was  drawn  a  grade  line  in  kilometer  lengths,  which  represented  the 
position  the  measuring  wires  would  occupy  when  in  place  for  a  measurement.  This 
profile  also  furnished  the  data  for  getting  the  length  of  the  stakes  to  be  driven  at 
each  10-meter  point,  to  carry  the  supporting  hooks. 

A  kilometer  section  of  the  base  was  made  ready  for  measurement  by  stretching  a 
100-meter  wire,  marked  every  10  meters  between  the  hubs  previously  driven,  and 
setting  with  a  transit  a  small  stake  directly  on  the  line  at  every  10-meter  point. 
The  tall  stakes  for  carrying  the  supporting  hooks  having  been  previously  cut  of 
proper  length  and  sharpened,  they  were  set  by  making  a  hole  in  the  ground  with  an 
iron  bar,  skbout  6  inches  to  one  side  of  the  line  at  each  10-meter  point,  setting  the 
stake  therein  and  driving  it  firmly  into  the  ground  with  a  wooden  maul  from  a  step- 
ladder  made  for  the  purpose.  The  grade  line  for  the  wires,  taken  from  the  profile,- 
was  next  marked  on  these  stakes  by  driving  a  6*penny  wire  nail  into  the  line  side  of 
the  stake.  The  supporting  hooks  were  made  from  No.  18  steel  wire^  a  hook  like  the 
one  on  the  letter  ''t,''  about  three-eighths  of  an  inch  wide  and  1  inch  deep,  being 
turned  at  each  end  of  a  piece  about  1  foot  long.  Pieces  of  galvanized  sheet  iron,  2 
inches  wide  by  4  inches  long,  were  turned  at  one  edge  into  a  tube  about  one-fourth 
of  an  inch  in  diameter,  through  which  a  40  penny  wire  nail  could  be  passed,  and  then 
driven  into  the  stake.  In  the  opposite  edge  of  this  piece  of  sheet  iron  were  punched 
three  small  holes  1  inch  apart,  in  which  were  tied  pieces  of  fine  braided  silk  fishing 
line  4  feet  long,  the  hooks  above  mentioned  being  tied  to  the  lower  ends  of  these 
strings.  For  a  kilometer,  99  sets  of  these  supporting  hooks  were  required,  and  they 
were  all  carefully  coufltnicted  after  the  same  pattern,  so  that  it  was  only  necessary, 
when  putting  them  np,  to  hook  the  three  hooks  under  thp  grade  nail,  draw  the  strings 
taut,  and  drive  the  40-penny  nail  into  the  stake  above,  at  right  angles  to  the  direc- 
tion of  the  base  line  and  as  nearly  horizontal  as  possible.  The  point  of  support  for 
the  middle  hook— -the  middle  hole  in  the  piece  of  sheet  iron — was  then  plumbed  over 
the  small  stake  set  on  the  line  by  tamping  the  ground  around  the  large  stake.  When 
not  carrying  the  base  wires,  these  supporting  hooks  were  kept  hooked  under  the 
grade  nail  to  prevent  them  from  being  tangled  up  with  each  other  by  the  wind. 

A  polished  brass  plate,  2  by  4  inches  and  one-eighth  of  an  inch  thick,  on  which 
had  been  cut  two  fine  lines,  through  the  middle,  at  right  angles  to  each  other,  was 
set  at  the  elevation  of  the  grade  line,  directly  over  the  geodetic  point  at  West  Base. 
The  intersection  of  the  two  lines  was  over  the  geodetic  point  and  one  of  the  lines 
was  placed  at  right  angles  to  the  base  line.  Great  care  was  taken  in  setting  this 
plate  to  insure  the  mark  on  it  being  directly  over  the  underground  mark,  for  from 
it  all  measurements  were  made.  At  the  end  of  each  kilometer  two  very  large  posts 
were  set,  about  4  feet  apart,  with  their  centers  directly  on  the  base  line.  These 
were  sawed  off  at  the  proper  height  so  that  a  3-inch  plank,  4  feet  long,  could  be 
spiked  to  them  and  have  its  top  surface  1  inch  below  the  grade  line.  A  piece  of  pine 
board  6  inches  wide,  about  2  feet  long,  and  fifteen-sixteenths  of  an  inch  thick,  in 
one  side  of  which,  4  inclies  from  one  end,  was  inlaid,  one-sixteenth  of  an  inch,  a  brass 
plate,  similar  to  the  one  used  at  West  Base,  except  that  one  of  its  edges,  dressed 
straight,  was  used  for  the  end  mark,  against  which  was  set  one  end  of  each  of  the 
qnarter-meter  scaien.  The  scales  were  fastened  to  the  board,  their  graduated  edges 
1  inch  apart,  the  edge  of  the  middle  scale  on  the  center  line  of  the  board.  This 
board  was  fastened  to  the  plank  on  the  posts  so  that  its  center  line  was  on  the  base 
line,  and  the  scales  which  it  carried  were  so  placed  that  the  forward  marks  on  the 
measuring  wires,  when  stretched  for  measuring,  would  fall  near  the  middle  of  the 
scales,  thus  allowing  for  expansion  and  contraction. 

With  the  stakes  cut  and  sharpened  rendy  for  driving,  a  kilometer  could  be  staked 
and  made  ready  for  measuring  in  one  day's  work  with  the  whole  party. 
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To  hold  the  measuriDg  wires  at  the  rear  end  of  a  kilometer,  a  piece  of  pine  plank, 
1  foot  wide  and  2  looj^,  was  secured  jnst  back  of  the  mark.  On  this  were  fastened 
three  clamps  for  holding  the  wires,  provided  with  screws  for  bringing  the  rearmarks 
on  the  measuring  wires  into  coincidence  with  the  mark  from  whicn  themeasarement 
began. 

The  pull  on  the  wires  was  given  by  spring  balances.  On  a  pine  plank,  2  inches 
thick,  1  foot  wide,  and  10  feet  long,  was  provided  three  blocks  working  in  slides,  on 
each  one  of  which  rested,  securely  fastened,  a  spring  baUtnoe.  A  combiDation  of 
levers  and  screws  provided  means  for  a  rapid  and  slow  movement  of  the  blocks,  so 
that  the  tension  of  25  pounds  could  be  put  and  maintained  in  each  wire  with  com- 
parative ease.  This  stretcher  was  placed  on  the  line  about  15  feet  forward  of  the  end 
of  the  kilometer  and  at  the  proper  height  to  bring  the  measuring  wires,  when  &st- 
ened  to  the  balances,  to  the  elevation  of  the  grade  line. 

The  personnel  of  the  party  consisted  of  one  man  to  tend  the  spring  balances,  sn 
observer  to  read  the  forward  ends  of  the  wires  on  the  scales,  and  a  recorder  to  record 
them ;  a  man  stationed  at  each  of  the  following  points,  the  100,  300, 500,  700,  and  900 
meter  points  to  assist  in  plumbing  supports,  protect  the  wires  from  ii^nry  by  cattle 
roaming  at  large,  and  read  thermometers ;  and  an  observer  to  keep  the  rear  ends  of 
the  wires  in  coincidence  with  the  rear  mark ;  in  all,  nine  persons,  nniis  nnmber,  how- 
ever, is  too  small,  unless  the  base  line  is  well  cleared,  and  there  is  little  or  nodianger 
of  being  disturbed  by  stock. 

The  measurement  of  a  kilometer  took  place  as  follows :  The  reels  containing  the 
measuring  wires  were  placed  about  15  feet  back  of  the  mark  from  where  the  mew- 
urement  was  to  begin  and  securely  fastened  in  place.  The  ends  of  the  three  wirei 
were  run  out  and  tied  to  a  short  stick  in  the  order  in  which  they  were  used  in  meas- 
uring. A  man  took  this  short  stick  in  hand  and  marched  forward  with  the  wires,  the 
reels  in  the  meantime  being  tended  to  pay  them  out  evenly.  When  200  meters  were 
out  the  man  pulling  the  wires  stopped,  and  a  couple  of  pieces  of  wood  about  5  inches 
long  by  1  inch  square,  held  together  at  one  end  by  a  screw,  were  olamped  on  to  thenL 
notches  having  been  cut  in  one  of  the  sticks  in  which  tne  wires  rested.  A  secood 
man  took  hold  of  this  cjamp  and  a  signal  was  given  to  move  forward,  and  200  meters 
more  were  run  out,  when  a  second  clamp  was  put  on  and  a  third  man  took  hold,  and 
so  on  until  the  wires  were  out.  The  rear  ends  of  the  wires  were  then  futened  in 
their  respective  clamps  and  a  signal  given  to  put  them  up  in  the  supporting  hooks. 
At  this  signal  each  man  started  from  his  clamp  and  began  hooking  up  the  wires,  work- 
ing toward  the  rear  end  of  the  kilometer.  As  soon  as  this  was  nnished  each  wire 
was  fastened  to  its  respective  spring  balance,  and  the  proper  tension  applied  and 
maintained,  one  man  devoting  himself  to  this  adjustment.  The  attendants,  ontiis 
signal  being  given  that  the  tension  had  been  ad^justed,  began  plumbing  the  support- 
ing hooks,  going  first  over  the  line  and  plumbing  them  approximately  by  eye,  and 
following  with  a  small  weight  of  about  1  pound,  which  was  hooked  to  a  supporting 
hook,  the  wire  lifted  out  and  returned  when  the  hook  had  been  brought  pinmb.  It 
was  customary  to  plumb  through  the  length  of  the  kilometer  six  times  before  start- 
ing a  measurement,  although  it  was  found  by  trial  that  only  foor  times  were  aetoallj 
required. 

The  plumbing  of  the  supporting  hooks  being  finished,  a  flag  was  hoisted  on  a  small 
pole  at  the  forward  end  of  the  kilometer  as  a  signal  that  on  the  next  even  minnte 
observations  would  begin.  All  watches  were  previously  compared  and  at  the  evea 
minutes  the  three  scales  were  read  as  nearly  simultaneously  as  possible,  the  proper 
tension  on  each  wire  having  been  noted.  The  reading  of  each  thermometer  was  also 
taken  and  recorded,  the  observer  at  the  rear  end  in  the  meantime  having  seen  that 
the  rear  marks  were  in  place.  An  observation  was  made  every  minute  until  the 
wires  had  expanded  or  contracted  about  1  centimeter,  throMng  ttie  supporting  hooks 
out  of  plumb  enough  to  require  attention,  when  a  signal  would  be  given,  by  dropping 
the  flag  that  had  been  raised,  that  the  supporting  hooks  were  to  be  replmnbed. 
Each  attendant  would  then  plumb  backward  and  ^rwaid  over  the  200  meters  that 
he  cared  for,  the  forward  and  rear  observers  in  the  meantime  plumbing  the  supports 
on  the  first  and  last  100  meters.  This  replumbing  finished,  the  measurement  pro> 
ceeded  as  before,  a  whole  day  being  devoted  to  the  1  kilometer,  and  as  a  rule  200  meas- 
uromeuts  of  it  were  obtained. 

The  thermometers  used  were  made  by  Henry  J.  Green,  of  Brooklyn,  N.  Y.;  they 
were  about  1  foot  long,  graduated  and  figured  on  the  stem,  centigrade  scale  to  fifth* 
of  a  degree.  In  use  they  were  hung  from  the  end  of  a  small  stick  nailed  in  a  hori- 
zontal position  to  the  large  stake,  with  the  bulb  at  just  the  height  of  the  wires  and 
about  a  foot  from  the  stake.  These  thermometers  were  very  carefully  compared 
with  each  other  previous  to  their  use  iu  the  field,  and  since  then  have  been  very 
carefully  tested  at  the  Bureau  of  Weights  and  Measures,  United  States  CoMt  and 
Geodetic  Survey,  Washington,  D.  C. 
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The  following  is  a  table  of  fcheir  corrections : 


Temper- 

U.8.B. 

n.s.B. 

U.  S.  E. 

U.S.E. 

U.  S.  E. 

U.S.E. 

U.S.E. 

ature. 

8077. 

8070. 

9006. 

9007. 

9008. 

9009. 

9010. 

o 

o 

o 

o 

o 

o 

o 

o 

0.0 

—0.08 

-0.06 

-0.10 

-0.07 

-«.05 

—0.02 

—0.04 

2.5 

-4).  04 

—0.06 

-0.12 

—0.10 

—0,06 

-0.07 

—0.08 

5.0 

-0.08 

-0.08 

-0.11 

—0.09 

—0.08 

—0.08 

-0.08 

7.5 

—0.10 

—0.10 

—0.13 

—0.11 

—0.07 

—0.10 

—0.08 

10.0 

—0.13 

-0.13 

-0.15 

-0.13 

-0.12 

—0.13 

-0.12 

12.5 

—0.18 

—0.12 

—0.20 

—0.14 

—0.11 

—0  18 

—0.16 

15.0 

-0.10 

—0.10 

-0.17 

—0.15 

—O.U 

-0.09 

-O.U 

17.6 

-0.10 

-0.09 

-0.18 

—0.13 

—0.14 

—0.08  • 

—O.U 

20.0 

-O.U 

—0.12 

—0.19 

—0.14 

—0.15 

-0.10 

—0.  13 

22.5 

-0.10 

-0.10 

—0.18 

-0.13 

-0.16 

—0.09 

—0.11 

25.0 

-0.10 

—0.10 

—0.21 

—0.13 

—O.U 

-0.10 

—0.18 

27.5 

-0.11 

-0.10 

-0.22 

—0.10 

—0.10 

-4).  10 

—0.10 

30.0 

—0.11 

—0.07 

-4).  21 

-0.08 

—0.08 

—0.12 

—0.10 

82.5 

-0.18 

—0.10 

—0.21) 

—0.10 

—0.13 

—0. 13 

—0.09 

35.0 

—0.15 

—0.14 

-0.17 

—0.14 

—0.14 

-0.16 

—0.15 

37.5 

—0.15 

—0.00 

-0.18 

-0.14 

-0.15 

—0.16 

-0.13 

40.0 

-0.15 

-0.11 

—0.18 

—0.12 

—O.U 

—0.15 

-0.18 

42.5 

—0.18 

—0.14 

—0.21 

—0.14 

—0.14 

—0.19 

—0.14 

45.0 

-0.14 

-0.14 

-0.23 

—0.  12 

-0.14 

-0.21 

—0.16 

47.5 

-0.12 

—0.10 

—0.26 

—0.14 

—0.11 

—0.23 

—0.16 

50.0 

—0.10 

—0.23 

-0.80 

—0.13 

-0.12 

-0.27 

—0.13 

Each  kilometer  of  the  base  line  was  measured  in  the  samo  manner  as  the  first,  ihe 
last  or  fractional  one  of  600  meters  being  measured  by  UHing  the  first  600  meters  of 
each  wire.  The  distance  from  the  6y600-meter  point  back  to  East  Base — the  base 
beiD<;  approximately  6,579.5  meters  long — was  measured  with  a  100-foot  Chesterman 
steel  tape,  which  will  be  very  carefully  tested  before  the  final  length  of  the  base  is 
announced. 

The  absolute  length  of  the  base  line  can  not  be  given  at  tbis  writing,  for  the  reason 
that  the  absolute  length  of  each  of  the  kilometer  wires  at  a  given  temperature  is  not 
yet  known.  Everything  is  in  readiness  for  determiuing  it,  and  it  will  be  given, 
together  with  the  length  of  the  base,  in  our  next  annual  report. 

The  method  promises  well,  as  will  be  seen  when  we  are  able  to  give  the  results. 
The  experience  gained  during  the  past  season,  however,  brought  out  suggestions  for 
improvements,  chief  among  which  is  an  automatic  method  of  applying  the  tension.* 
This  will  prove  of  great  advantage,  as,  in  general,  it  will  shorten  the  time  of  reading 
the  scales,  while  it  will  do  away  with  the  uncertainty  that  a  spring  balance  may  nut 
always  indicatethe  same  number  of  pounds  of  pull. 


THE  OOMPARATOR  AND  COMPARING  ROOM. 

The  necessity  of  having  some  means  of  testing  the  length  of  the  various  steel 
tapes  and  wires  used  in  connection  with  the  survey  of  the  river  and  harbor  improve- 
noeots  in  this  district  suggested  long  ago  the  advisability  of  having  means  here  at 
hand  for  this  purpose,  and  this  office  lias  been  gradually  working  toward  this  end. 
It  has  in  its  possession  the  four  microscopes  and  the  out-oifof  the  Rcpsold  base* 
measuring  apparatus,  and  standard  meters  **M.T.  1876"  and  ''R.  1876,"  that  were  the 
property  of  the  old  Lake  Survey  which  is  substantially  all  that  is  required  in  the 
way  of  instruments.  What  else  was  wanted  were  a  few  auxiliaries,  a  comparing 
roona,  and  a  place  for  a  comparator  for  testing  long  tapes.  A  place  for  a  comparing 
room  was  readily  fonnd  in  one  of  the  buildings  on  the  eanal  grounds.  A  plaeu  for  a 
comparator  was  also  found  on  the  canal  grounds  between  the  canal  and  the  rapids 
near  the  movable  dam,  and  the  construction  of  this  will  now  be  briefly  descril)ed. 

At  the  place  mentioned  the  rock  in  situ — Potsdam  sandstone — whieh  underlies 
this  vicinity,  reaches  within  about  4  feet  of  the  surface  of  the  ground.  Beginning 
at  a  convenient  point  a  line  was  staked  out  about  parallel  to  the  eanal  and  118  feet 
from  it-  along  which  the  distances,  100  feet,  50  meters.  100  meters,  and  500  feet,  were 
carefully  madted  off  from  the  easternmost  point.  At  each  mark  a  hole  w.'m  dug 
about  5  feet  square  down  to  the  rock  and  a  pier  of  concrete  for  holding  a  microseope 
erected.  The  bases  of  these  piers  are  about  4  feet  square.  They  maintain  this  size 
for  abont  3  feet,  when  they  reduce  to  2  feet  square  for  the  remainder  of  their  height. 
their  face  side  being  vertical  from  top  to  bottom.  The  faces  of  these  piers  were  all 
on  the  same  straight  lino  and  at  the  respective  distances  indicated  above,  center  to 
ceater — from  the  first  or  easternmost  pier.    The  tops  of  the  piers  were  at  the  same 
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eleTation,  and  had  set  in  them  a  snitable  iron  casting  for  snpporting  one  of  the 
mioroBcopes  and  carrying  in  connection  therewith  a  scale  on  which  readings  could 
be  made. 

After  the  concrete  in  these  piers  had  set  so  that  the  molds  in  which  they  were  ctft 
conld  be  removed,  a  stonecutter  was  employed,  and  the  rock  in  sitn  in  front  of  each 
pier  for  an  area  1  foot  square,  the  center  of  which  fell  directly  nndemeath  the  micro- 
scope when  mounted,  was  cut  down  to  the  grade  line  of  the  rock  in  front  of  the  pier 
where  the  rock  was  lowest.  In  the  center  of  this  area  was  drilled  a  hole  aboat  8 
inches  in  diameter  and  5  inches  deep  in  which  was  cemented,  with  Portland  cement, 
a  large  brass  plug  about  5  inches  long,  1^  inches  in  diameter  at  its  top,  and  2  inches 
in  diameter  at  its  base.  Its  top  end  prefects  about  one-half  an  inch  above  the  lur- 
rounding  rock,  and  is  covered  with  a  nicely  fittins  brass  cap  that  protects  from  injnrr 
the  smaU  hole  drilled  vertically  in  the  center  of  the  plug  to  receive  the  steel  pin  of 
the  cut-off.  These  five  brass  plugs  were  set  at  the  same  elevation  and  on  the  ssme 
straight  line  as  nearly  as  it  was  possible  to  set  them.  The  cnt-off  when  set  on  one 
of  these  plugs  has  its  scale  directly  under  the  microscope  mounted  on  the  pier. 

Each  brass  plug  is  surrounded  with  a  wall  of  concrete  inclosing  an  area  shoot 
3  feet  square,  reaching  to  the  surface  of  the  ground.  This  area  is  covered  with 
a  platform,  and  over  each  pier  and  platform  is  a  small  house  4  by  6  feet  4  feethiffh,to 
protect  all  from  the  weather.  At  the  beginning  of  cold  weather  in  the  &11  the 
wellt  in  which  the  plugs  stand  are  filled  with  sand  to  keep  out  the  frost  It  ii 
thonght  that  the  lengths  here  marked  will  remain  absolutely  unchanged,  nnleai 
there  is  a  disturbance  of  the  earth's  crust. 

These  various  lengths  have  yet  to  be  determined  in  terms  of  one  or  the  other  of 
the  standard  meters  above  referred  to.  To  accomplish  this  a  steel  bar,  X-shspe  in 
cross-section  and  8  meters  long,  has  been  selected,  dressed  to  proper  shape,  and  his 
had  inserted  in  it,  near  its  neutral  axis,  silver  plugs  on  which  are  fine  graduations 
marking  each  meter  length.  A  trough  has  been  constructed,  suitably  eonipped,  in 
which  this  bar  can  be  used  as  a  measure  of  length,  being  packed  in  ice,  tnns  attain- 
ing the  temperature  of  that  material  when  melting.  The  various  lengths  of  the 
comparator  will  be  determined  in  terms  of  this  8-meter  bar,  and  its  length  in  teiw 
of  one  of  the  standard  meters. 

For  getting  the  length  of  this  8-meter  bar  in  terms  of  one  of  the  standard  metos 
a  comparing  room  has  been  fitted  up  as  follows :  This  room  is  in  warehoose  No.  i* 
on  the  canal  grounds,  and  is  9  by  36  feet  in  size,  On  a  lino  running  lonffitadinallT 
through  the  middle  of  this  room  and  11.45  feet  center  to  center,  are  bnilt  three 
piers  of  concrete.  These  piers  start  from  a  point  5  feet  below  the  surface  of  the 
ground  and  are  4  feet  square  for  the  first  3  feet  of  their  height,  and  2  feet  sonre  for 
•the  remaining  5  feet.  Their  tops  are  at  the  same  elevation^  and  resting  on  and  bolted 
to  them  by  long  bolts  set  in  the  concrete  when  the  piers  were  constructed  is  a  beam 
28  feet  long,  built  of  three  3  by  12  inch  spruce  planks  piled  one  above  the  other  and 
firmly  bolted  together.  On  top  of  this  beam  and  bolted  to  it  are  nine  iron  plates  wt 
at  the  distance  of  1  meter  apart  for  supporting  the  microscopes. 

In  front  of  and  on  a  line  parallel  to  tne  piers  stand  five  large  oak  posts  set  aboni 
5  feet  in  the  flround,  to  the  tops  of  which  are  bolted  two  3  by  10  inch  spruce  stringers. 
Resting  on  tnese  stringers  is  the  track  on  which  the  trough  with  the  8-meter  bar  rests. 
This  track  is  entirely  independent  of  the  piers.  Provision  is  made  so  that  the  stand- 
ard meter  can  be  placed  in  the  trough  beside  the  8-meter  bar  for  the  purpose  of 
comparing  it  in  turn  with  each  of  the  meters  of  the  8 -meter  bar,  a  side  movement 
of  the  trongh  bringing  first  one  and  then  the  other  of  the  aitandards  under  the 
microscopM. 

TOPOGRAPHIC  WORK. 

On  March  15, 1897,  the  topographic  work,  previously  in  charge  of  Asst.  Engineer 
H.  von  Schon,  was,  on  his  being  granted  an  indefinite  leave  of  absence,  assigned  to 
me.  The  work  executed  since  this  date  has  been  office  work  upon  the  unnnished 
topographic  and  hydrographic  sheets,  but  to  make  this  subject  perfectly  clear  a  brief 
review  will  be  given  of  the  work  accomplished  by  Mr.  von  Schon  and  his  party  dar- 
ing the  fiscal  year  Just  ended. 

This  work  was  the  completion  of  the  imflnlshed  topography  and  hydrography  for 
new  chart  No.  1  of  St.  Marys  River  and  the  completion  of  the  line  ofprecise  levels 
from  T.  B.  M.  No.  8,  south  of  the  Munuscong  River  to  Detour  Light-House.  Chart 
No.  1  covers  the  river  from  the  head  of  Mud  Lake  to  Lake  Huron,  a  distance  of  34 
miles,  and  extends  eastward  over  the  foot  of  St.  Joseph  Island,  Potagannissing  Bav, 
and  Drummond  Island  to  Sulphur  Island  Light,  covering  an  area  of  approximately 
472  square  miles. 

Attention  is  invited  to  Mr.  von  Schon's  report,  marked  £,  page  4066,  Report  of  the 
Chief  of  Engineers  for  1896,  for  a  statement  showing  the  condition  of  the  work  at 
the  close  of  the  last  fiscal  year.  Briefly  speaking,  the  topography  and  hydrography 
within  the  area  covered  by  chart  No.  1,  was  about  one-third  finiahod.    t%e  topog- 
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raphy  on  both  sides  of  the  riyer  had  been  completed  to  the  foot  of  St.  Joseph  Islana, 
including  that  of  the  soath  shore  of  this  island  as  far  eastward  as  Grande  Point. 
The  topography  of  several  of  the  islands  in  the  northern  half  of  Potagannissing  Bay 
had  also  been  obtained.  The  hydrography  of  the  river  had  been  finished  to  Detour 
Lumber  Company's  dock  at  Detour,  by  the  ice  survey  in  March,  1896. 

During  the  past  season  the  secondary  and  tertiary  triangulation  for  controlling  the 
topography  and  hydrography  of  Potagannissing  Bay  described  in  Mr.  von  Schon's 
last  years  report,  was  extended  by  the  addition  of  2  quadrilaterals  to  the  sercondary 
system  and  31  quadrilaterals  to  the  tertiary  system,  covering  completely  the  area 
surveyed. 

The  topography  of  all  the  islands  lyin^  in  Potagannissing  Bay,  that  of  the  shore 
line  of  Drummond  Island  from  Poe  Point  on  the  north  snore,  westward  around 
through  Detour  Passage  and  along  the  sooth  shore  to  and  including  Whitney  Bay 
was  obtained.  Also  the  topography  of  the  right  bank  of  the  river  from  the  point 
where  the  work  of  the  previous  year  ended  (before  mentioned)  down  to  the  month 
of  the  river  and  a  short  distance  westward  along  the  Lake  Huron  shore. 

In  hydrographic  work  Potagannissing  Bay  and  Detour  Passage  from  Detour  Lum- 
ber Company's  dock  to  the  month  of  the  river  were  sounded. 

The  precine  levels  run  during  the  season  were  the  completion  of  the  projected  line 
from  Sanlt  Ste.  Marie  to  Detour  Light  House,  the  part  run  being  from  T.  B.  M.  No.  8, 
about  3  miles  south  of  the  Big  Munnscong  River  to  Detour  Light,  a  distance  of  35 
miles. 

The  topography  and  hydrography  are  plotted  on  field  or  plane  table  sheets  that 
are  22  by  &  inches  in  size.  The  work  of  the  past  season  overlapped  on  10  of  the 
sheets  of  the  year  previous  and  required  19  new  sheets.  Tracings  are  made  on 
vellum  of  these  field  sheets  that  are  25  by  45  inches  in  size.  These  tracings  are  called 
record-sheet  tracings.  The  work  of  the  season  overlaps  on  2  record  sheets  of  last 
season  and  furnishes  9  new  sheets. 

The  office  work  of  reducing  the  notes  of  the  secondary  and  tertiary  triangulation 
on  the  preliminary  computation  of  the  line  of  precise  levels  were  completed  at  the 
time  the  work  was  assigned  to  me.  The  field  notes  of  the  topography  and  hydro- 
graphy were  also  about  nine-tenths  plotted. 

Tne  progress  made  since  March  15  has  been  the  completion  of  the  plotting  of  the 
topographic  and  hydrographic  notes,  thus  completing  all  of  the  plane-table  sheets. 
Record  sheets  No.  29.  Milford  Haven;  No.  80,  Serpent;  No.  31,  Sulphur  Island  Light, 
have  been  made,  leaving  record  sheets  No.  32.  Chippewa ;  No.  33,  Potagannissing ;  No. 
34,  Maud  Bay ;  No.  35,  Detour;  and  No.  36,  Detour  Passage,  to  be  drawn  in  order  to 
complete  the  work. 

The  press  of  other  work  has  prevented  the  checking  of  the  computations  of  the 
precise  level  line,  and  the  results  from  this  work  can  not,  therefore,  be  given  at  this 
writing. 

There  were  associated  with  Mr.  Von  Schon  as  his  assistants.  Recorders  Andrew  J. 
Swift  and  Howard  N.  Eavenson;  and  also  Rodmen  Murray  Blanchard  and  Charles  E. 
Thompson,  who  assisted  at  instrument  work  in  the  field.  Mr.  Eavesson  ran  the  line 
of  precise  levels  and  aJso  made  the  preliminary  computations  of  them.  He  resigned 
his  position  February  9, 1897,  since  when  Mr.  Swift  has  been  the  only  assistant  en- 
gaged upon  the  topographical  work.  Mr.  Swift  has  also  made,  in  connection  with 
his  regular  work,  most  of  the  sketches  for  our  annual  reports.  Tables  Nos.  1.  2,  3, 
and 4,  giving  the  results  of  the  secondary  and  tertiary  triangulation  in  Potagannissing 
Bay,  are  hereto  appended. 

Very  respectfully,  your  obedient  servant, 

£.  £.  HASKlELLy  JiHatant  Engineer. 

Mr.  E.  S.  Whejeleb,  Aeeiatani  Enffineer, 
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1297.8 
2.307.2 

a  iwc  a 

232 

230 

298 

295 

2,257.8 
1,721.3 

1,855.0 
2,945.8 
2,0718 

3,928.1 
4,5«H 
1,940.1 

4,5810 

4,181.0 

1269.5 

230 

230 i..".'!i!.*!".!I*.'!".l.*!."'.*;.*!!". ".!."."'. 

805 

299 

BamtlBland -••••-•"-"-.... l...".!..'!*.'.l."i'.''.'.!.".!!l*.'.'.*.'.' 

307 

linmt  Island ['\ 
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Stations. 


Adjusted  angles. 

Sides. 

o 
59 
66 
64 

/ 

16 
22 
21 

20.53 
03.68 
35,79 

Metert. 
8,923.87 
4.181.92 
3,700.73 

25 
123 
30 

53 
23 
42 

11.61 
59.08 
49.81 

1.940.03 
8,709.78 
2,260.65 

U 
a6 
129 

03 
04 
51 

52.80 
21.02 
46.18 

2.180.34 
\  304. 57 
6,916.20 

53 
38 
87 

25 
55 

38 

57.22 
17.09 
45.69 

6,781.38 
5,304.57 
8,436.23 

15 
121 
42 

54 
52 
18 

46.70 
12.81 
00.49 

2.180.34 
6,781.88 
5,365.60 

81 
41 
67 

39 
15 
04 

23.45 
42.15 
54.39 

5,617.46 
3,744.35 
4,766.008 

48 
78 
52 

55 
31 
32 

59.63 
09.03 
50.44 

8.556.00 
4,622.20 
8,744.86 

130 
84 
25 

85 

18 
06 

23.08 
05.79 
31.13 

8, 529. 20 
4,622.20 
4,766.008 

16 
185 
27 

57 
36 
26 

36.36 
04.32 
19.82 

3,556.00 
8,529.20 
5,617.46 

80 
81 
68 

39 
15 
06 

10.66 
49.06 
00.28 

2.540.20 
4. 924. 56 
4,622.29 

68 
45 

65 

50 
27 
41 

58.08 
18.05 
48.87 

5,039.41 
3,850.92 
4, 924. 56 

99 
85 
44 

30 
50 
39 

08.74 
31.26 
20.01 

6.486.32 
3,850.92 
4,622.20 

45 
113 
21 

25 
32 
02 

17.80 
13.33 
28.86 

5,039.41 
6, 486. 32 
2,540.20 

129 
27 
22 

54 
58 
12 

35.96 
06.14 
18.90 

7,815.98 
4,765.63 
3,850.92 

105 
43 
81 

87 
08 
10 

28.74 
17.24 
14.02 

7,184.34 
5,057.40 
8,850.02 

24 
69 
85 

17 
59 
43 

07.22 
42.20 
10.68 

2,085.87 
4,765.63 
5.057.49 

15 
101 
63 

10 
18 
80 

12.10 
56.22 
51.68 

2,086.87 
7.815.98 
7,134.34 

61 
67 
61 

06 
16 
37 

00.74 
04.84 
54.42 

4,508.08 

4, 418. 97 
4,622.29 

31 
109 
38 

42 

25 
52 

04.62 
05.14 
60.26 

3,860.63 
6.944.97 
4,622.29 

29 
35 
115 

23 
01 
34 

66.12 
30.78 
33.06 

3,779.54 
4,418.97 
6,944.07 

307 

SOO 

Burntisland.. 


307.... 
a06 


Serpent 

Salpbar  Island  Light.. 


Serpent. 
8*5 


345 

Sulphur  iHland  Light., 


Harber  Island . 
Baoon 


Harbor  Island  . 


341 

Harbor  Island . 

Boeon 

3«1 


Bacon. 

200 

341 


Harbor  IsLiiul . 

341 

817 


Harbor  Island  . 

837 

311 


Harbor  Island . 

841 

311 


841 

397 

311 


Harbor  Islnnd  . 
3U 


Harbor  Island  . 

311 

837 


Harbor  Island . 
887 


811 

887 

Baoon. 


ELmihoT  Island  . 

841 

887 


HarbsT  Island  . 
841 


Harbor  Island  . 
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StaUoDs. 


827.. 
841.. 
389. 


348 

Soomiflh  . 
254 


348 

282 

Soomiflh. 


Acyiuied  an^es. 


232 

Sooniiah  . 


244 

Socmiflh  . 
250 


KoomiBh. 
242 


288.. 
242.. 


297 

Harbor  Island . 
Chippewa 


Baoon 

Harbor  laland . 
297 


Si*- 

298.., 
230.. 

2814. 
282... 
280.. 


Grande  Point.. 

Serpent 

260 


Serpent. 

282 

260 


Baoon 

309 

Harbor  Island . 

Bacon 

269 

Harbor  Island . 


Bacon 

279 

Harbor  Island . 

Harbor  Island . 

281 

311 


Harbor  Island . 

813 

811 


815. 
811. 
837. 

815. 
311. 
817. 


68  56  38.66 

62  09  oaso 

73  64  21.04 

75  83  01.5 

62  35  67.0 
41  51  01.5 

29  28  08.7 

47  21  11.4 

103  10  44.9 

50  40  87.03 

63  51  12.24 
56  28  10.73 

68  27  47.5 

77  33  28.0 

33  58  44.5 

27  11  55 

63  49  22 

88  56  43 

g2  37  52.97 

61  07  26.77 

46  14  40.26 


91 
46 
41 


06  50.5 
59  59.5 
64    10 


60  64  48.03 

60  13  06.24 

69  62  03.73 

65  24  89.73 
99  24  23.54 
86  10  57.73 

34  25  26u23 

66  39  19.63 
99  56  14.24 

23  87  18.6 

122  49  63.6 

84  33  52.9 

41  68  57.61 

71  41  17.23 

06  26  45.17 

19  03  06.77 

126  14  20.26 

84  43  33.97 

77  43  56.06 
«6  24  5L97 

35  51  12.97 

29  61  31.73 

53  43  32.53 

96  25  66.74 

32  30  46.33 
114  09  43.24 

33  19  8a68 

17  28  U.77 

150  42  41.77 

11  49  06.46 

lU  60  13.84 

48  66  38.03 

19  U  08.73 

90  43  87.64 

16  48  30.83 

78  88  03.38 


8,8n.0 

8, 7m  54 

4.Gn.» 

4. 184. 41 
S,8S«.» 

%mm 

1,«28.U 
2,882.tt 
8,81fiLS 

i,m.M 

2.(n6.U 
1,881.K 

8,3K6 

s,ses.M 

8.0M.N 

881.4S 

1,«2&1I 

2.20141 

1,«Bl9 

6.404.M 
4,6M.4I 
4.K7.» 

4,W7.» 
5,153.14 

imiM 

3,»7.ff 
2,7(tt.TT 
l,lfl7.W 

l^aiLff 

3.2219 

5,49i38 
It  008.  W 
8,l01.tt 

3,883.11 
5,494.» 
6,aOi57 

1.8S7.24 
4.76101 
3,386118 

5,06L«r 
4,70101 
3,041  ST 

2.9418r 
4.7812 
5,875.18 

2,268.57 
3,85ae 
2.31180 

2,36115 
3, 851 82 
1,612.24 

5.08141 
4;0917f 
1.78H8 

1,875.88 

543.33 

1.788188 
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Stfttioiis. 

Adjusted  anglet. 

SIdM. 

jl$    

o 
88 
87 
58 

88 

48 

74 
55 

85 

15 

180 

81 
148 
14 

41 
74 
68 

68 
85 
86 

68 
46 
68 

65 
48 
76 

1 

14 
51 
54 

23 
10 
17 

59 
54 

05 

90 
84 
04 

50 
24 
86 

48 
32 

47 

07 
27 
25 

20 
45 
54 

45 

00 
14 

tt 
05.54 
54.23 
00.23 

02.78 
16.24 
41.08 

47.7 
39.5 
82.8 

05.47 
55.77 
58.76 

84.27 
18.27 
06.46 

20 
41 
60 

04.77 
15.07 
80.86 

18.5 

87 

19.5 

10.5 
81.5 
18 

MUert. 
8, 074. 29 

311 

1,282,14 

3i9    ,                 

1, 788. 60 

881 

8,540.20 

337 

8,810.08 
1,886.08 

8,640.20 

541 

an          ,,,,, 

187,. 

8,901.88 

341                        

1,710.60 

1,044.21 
665.50 

327 

331          

329 

1,608.88 

1,874.24 
8,770.54 
1,508.29 

327..,.. 

381 

380 

^iii^4>r IslBiid •  •...•.■..  .........  .......•■T...... .............. ...... 

8,100.47 
4,622.28 
4,806.46 

6,854.38 
6,286.84 
8,744.86 

5,002.49 

333       ..,,.... r 

341 

339  ^   ,     , 

Harbor  IsUuid 

335 

BM«m •. T r.     . 

371 

4,766.01 

nr«fl>Ar  Iftlitnd  ,. , 

6. 018. 14 

Baoon    

6,210.42 
4,766.01 
6^106.78 

275       

Harbor  Taliuid 

TSBTIABT  TRIAKaXJLATION  IS  THE  DETOUR  PASSAGE. 


287 


184.. 

97.. 


S7. 


141, 


Deioar 

368 

Detour  U^t. 


28 
55 
95 

28 
51 
30 

56.66 
12.35 
51 

1,718.62 
2,978.85 
8,575.78 

26 
125 

28 

18 
05 
41 

00.02 
06.25 
45.73 

1,718.62 
8,173.98 
1,868.89 

80 

17 

131 

48 
18 

58 

15.02 
41.23 
03.75 

1,862.89 

i,on.ii 

8,708.80 

62 
26 
101 

06 
03 
47 

18 

51.8 

56.7 

1,085.87 
1,077.11 
2.899.66 

14 
16 
188 

47 
40 
23 

31.47 
06.76 
21.77 

1,867.86 
8,899.65 
8,582.01 

17 
120 
48 

08 
25 
81 

29.70 
28.30 
OLOl 

1,551.18 
4,560.77 
8,578.66 
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referred  to  @  Marbor  leland,  in  meiere. 


sta- 
tion. 

Located  on— 

North. 

South. 

-EaeL 

Wflit 

286 

Maple  leland 

Metenu 

7,029.21 
8,276.53 
9,870.93 
10,575.09 
9,856.04 
9,659.83 
10. 795. 32 
11,754.68 
13,006.55 
14, 657. 19 
13,851.38 
16.060.40 
12,215.99 

JTctert. 

Mttm. 
414.80 

MHm. 

238 

North  S4fin«  Tftland  . , ,  r  r . r , , 

Oltt 

2384 
240 

'Pfkf^n  tifk    Tf|1]lTI<1     .                                   .        ...^-rr^r         .                         

174.76 

ColviHe  Island    

i,mii 

242 

Beef  leland 

im« 

244 

St.  Joaenh  Iflland 

t,51&9 

246 

Hoff  Island      

tma 

248 

SLJoaenhl^and 

S,  444 11 

250 

do 

.  do         

zflia 

252 

i.ms 

254 

Fox  Talftnd 

m.v 

260 

ThMmalfm  Tnland          

10,924.15 
11.206.15 

202 

Gulllsland         

*"i2,"i3».'3.V 
6,175.94 
4,841.81 
2,943.63 
2,318.78 

209 

Sarvevors  Island 

4,'457.si 

271 

Fairbanks  Island                            

3,01Si8l 

275 

Pionio  Island - r 

>"•"• 

l,»ttlH 

279 

Sam  Island x ^,r,. 

17.3 

281 

Wreok  Island 

9.04 

293 

Riimt  Island  Reef.  -.,,,.. , ,,, 

6.099.20 
6.260.46 
6,079.71 
4, 157. 40 
8,743.85 
4,281.86 
2,808.17 
1,832.22 
924.62 

4,9«.ll 

Burnt  Island --. 

9.8118 

296 

do 

119L* 

297 

Wilson  Island 

tooift 

299 

Cedar  Island 

M 

301 

Choke  Cherry  Island.   t          .. ...... 

716.32 
1,294.80 

303 

ProDciller  Island 

305 

4«.9 

307 

Saltonstalllsland 

t4?:.« 

300 

Harbor  Island  lieef 

891.67 
8,238.09 
1,555.31 
1.519.52 
1,863.70 
1,814.39 

2U.56 

""i'osi'S* 

424.66 
1,590.60 
2,110.06 
2,856.23 
3,434.16 
2,243.94 
4,181.81 
4,612.64 
6.646.71 
4.306.34 
6,327.70 
4,824.14 
6,887.74 
8,421.84 
5.270.58 
9,282.41 
.    8,406.56 
2,587.56 
3,826.32 
674.18 
288.04 

l.»i54 

311 

Dru  in  raond  Island 

313 

Bonlanser  Island     .       .....                ... 

315 

Rose  Island ■ 

_ „.., 

817 

Fire  Island 



819 

r*a  Point  Tttlsnd ' 

321 

Grape  Island -   ---   



323 

Bald  Island 

180.22 

327 

Dmnmond  Island 

1,428.20 
934. 17 
788.97 

329 

Bay  Island 

331 

Jatnes  Island 

333 

Ashman  Island 

81.00 
532.67 
989.45 
1, 270. 68 
3,107.50 
5.649.66 
5.713.26 

335 

337 

Peck  Island 

339 

Dmmmond  Island 

341 

do 

do 

do 

do 



343 

345 

237 

2,044.75 
3,618.02 
4,175.22 
8,828.27 
4,337.59 
8,395.28 



239 

do 1 

241 

Bellevne  Island ' 

264 

Upper  Peninsola,  Mioh 



286 

.  -  /.  Tdo .' ' 

268 

Island 1 

iiii 

discharge  mra8urbmbnt8  in  st.  marts  rivsr. 
b.— rkport  of  mr.  r.  b.  haskbll,  assistant  enginber. 

United  States  Engineer  Office, 
SauH  Sfe.  Marie,  Mieh.,  June  30, 1SS7, 

Sir:  I  have  the  honor  to  make  the  following  report  npon  the  disoharffe  >B6«6an| 
mentfl  made  in  the  St.  Marys  River  at  Saolt  Ste.  Marie.  Mioh.,  during  Febmar}' iiMi 
March,  1896: 

In  my  last  annnal  report,  page  4027,  part  6,  of  the  report  of  the  Chief  of  £Bgi- 
neers  for  1896, 1  gave  a  brief  description  of  discharge  measarements  made  in  St  Msryi 
River  during  the  winter  of  1895-96.  In  the  present  report  we  propose  to  discnn 
only  those  observations  that  were  described  as  having  been  made  on  tlie  Spry's  Dock 
section.  So  few  observations  were  made  on  the  Kemp's  Dock  section  that  <^f£^^ 
not  been  rednced,  and  we  do  not  feel  that  we  have,  as  yet,  all  of  the  data  reqaired  for 
a  tliorongh  discussion  of  the  observations  made  from  the  International  Bridge.  A 
few  more  observations  mnst  be  made  for  determining  the  coefficient  to  redoce  rar- 
face  velocity  measured  to  the  mean  of  the  vertical  curve  for  several  of  the  bridge 
,  spans. 

The  St.  Marys  River  from  its  source,  Lake  Superior,  to  its  mouth,  where  it  «■■?•*•• 
into  Lake  Huron,  measured  along  the  main  channel  line,  is  62  miles  long.    It  u  * 
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crooked  iitieani,  very  variable  in  width,  and  ie  divided  at  several  points  by  large 
islands.  Beginning  at  its  head  it  is  4  miles  wide.  It  retains  this  width  for  abont 
5  miles,  where  it  begins  to  grow  narrower,  and  a  distance  of  4  miles  farther,  has 
reached  a  width  of  aboat  hal4  a  mile;  then  it  abmptly  widens  to  abont  2  miles  and 
retains  this  width  nntil  the  head  of  the  St.  Marys  Rapids  are  reached,  a  distance 
of  14  miles  fh>m  the  starting  point.  From  the  best  data  available,  the  fall  of  the 
river  to  the  head  of  the  rapius  is  0.41  of  a  foot. 

The  St.  Marys  Rapids  are  abont  1  mile  long  and  half  a  mile  wide,  and  the  mean 
fall  in  them— ftom  twenty-five  years'  observations,  1871  to  1895,  inclusive— is  17.68 
feet.  From  the  foot  of  the  rapids  the  river  is  nearly  strai^rht  for  a  distance  of  2 
miles  and  has  an  average  width  of  abont  three-fonrths  of  a  mile,  the  fall  being 
about 0.2  of  afoot.  It  is  in  the  middle  of  this  reach  that  the  discbarge  section 
was  located. 

At  the  foot  of  this  straight  reach  the  river  is  divided  by  Sngar  Island  into  two 
main  channels,  known  as  tne  Hay  Lake  and  Lake  George  routes.  The  present  steam- 
boAt  ehann^  is  by  the  way  of  Hay  Lake;  by  this  rente  the  Little  Uapids,  which 
aggregate  abont  one-fourth  of  a  mile  in  width,  cover  the  first  1^ miles,  ana  in  this  dis- 
tance there  is  a  fall  of  abontO.75  of  a  foot.  Hay  Lake  begins  at  the  Toot  of  the  Little 
Rapids,  and,  measured  along  the  sailing  line,  is  approximately  11  miles  long,  2  miles 
wide,  and  has  a  fall  of  0.1  of  a  foot.  At  the  foot  of  Hay  Lake  is  Neebish  Island 
wbien  helps  to  form  two  outlets,  the  West  and  the  Middle  Neebish  Kapids.  The 
main  channel  is  by  the  Middle  Neebish  Rapids,  which  are  approximately  2  miles 
long,  one-half  mile  wide,  and  have  a  fall  of  0.8  of  a  foot.  Abont  a  mile  below  the 
foot  of  these  rapids,  at  the  foot  of  Sugar  Island,  the  Lake  George  branch  of  the  river 
again  joins  the  Hay  Lake  branch,  after  having  traversed  26  miles,  16  of  which  may 
}fe  called  ''river''  and  the  remaining  10  '4ake,"  and  having  divided  its  waters  on 
the  head  of  St.  Joseph  Island,  a  put  of  them  going  to  Lake  Huron  by  way  of  the 
Collingwood  channel. 

From  the  foot  of  Sngar  Island  the  main  channel  passes  through  Little  Mud  Lake, 
3  miles  long  and  three-fourths  of  a  mile  wide,  and  through  the  Sailors  Encampment 
reach  of  the  river,  2  miles  long  and  one-fonrth  of  a  mile  wide,  and  then  empties  into 
Mncl  Lake.  In  the  5  miles  from  the  foot  of  Sngar  Island  to  the  bead  of  Mud  Lake 
the  fall  is  abont  0.6  of  a  foot. 

This  route  by  way  of  the  West  Neebish  Rapids,  from  the  head  of  Neebish  Island 
to  Bind  Lake,  is  about  7  miles,  the  first  3  of  wiiich  may  be  called  a  part  of  Hay  Lake, 
and  the  remaining  4  rapids  and  river.  The  rapids  themselves  are  abont  1  mile  long 
and  three-eighths  of  a  mile  wide.  The  fall  by  this  route  is,  of  course,  the  same  as 
that  from  Hay  Lake  to  Mnd  Lake  by  way  of  the  Middle  Neebish  and  Sailors 
Encampment. 

From  the  head  of  Mnd  Lake  to  Lake  Huron  is  24  miles.  This  reach  of  the  river 
is  very  broad  the  greater  part  of  its  length  and  has  two  outlete,  one  by  way  of  Pota- 
ganniasing  Bay  and  the  other  by  the  main  channel.  It  is  so  large  a  stream,  in  rela- 
tion to  the  volnme  of  water  it  has  to  carry,  that  the  fall  is  but  slight;  a  fair  estimate 
wonld  probably  be  0.2  of  a  foot. 

From  the  head  of  the  river  to  Lake  Huron,  as  stated  above,  is  62  miles,  and  in  this 
distance  the  river  has  fallen  20.75  feet,  which  represents  the  difference  in  elevation 
between  the  level  of  Lake  Hu/on  and  that  of  Lake  Superior.  The  results  of  twenty- 
five  years'  observations,  from  1871  to  1895  inclusive,  show  the  mean  level  of  Lake 
Superior  to  be  601.94,  and  of  Lake  Huron  to  be  581.19,  referred  to  mean  tide  at  New 
York. 

The  stream  is  one  that  wonld  be  called  permanent  in  its  character,  its  banks  and 
bed  being  for  the  most  part  rocky.  The  bed  is  very  irregultvr  from  the  many  shoals 
that  are  to  be  found  along  it.  In  consequence  of  this  the  flow  of  water  is  aJso  very 
irregular.  In  the  rapids  and  restricted  portions  the  current  is  strong,  while  in  many 
stretches,  snch  ae  the  lakes,  it  is  almost  inappreciable. 

THX  DISCHARGE  8BCTION. 

The  dieeharge  section,  located  as  stated  above  in  the  reach  of  river  extending  from 
the  foot  of  the  St.  Marys  Rapids  to  the  head  of  the  Little  Rapids,  is  probably  as 
good  a  one  as  can  be  chosen  at  any  point  along  the  river.  All  of  the  flow  coming 
oat  of  Lftke  Superior  has  to  pass  this  point.  The  locaticm  of  this  section  is  shown 
on  PL  If  which  is  a  map  of  the  river  from  the  head  of  the  St.  Marys  Rapids  to 
near  the  head  of  Little  Rapids,  a  distance  of  abont  3  miles.  On  this  map  can  be 
seen  also  the  location  of  the  gauges  used.  The  section  began  at  jthe  foot  of  Spry'n 
Dock^  on  the  American  side  of  the  river,  and  ended  against  Plnmmer's  Dock,  on  the 
Canadian  side  of  the  river.  The  amount  of  water  passing  behind  or  underneath 
these  docks  is  quite  inappreciable.  The  water  width  of  the  section  is  2,483  feet. 
The  river  was  frozen  over  at  the  time  of  making  the  observations,  and  the  section 
was  soanded,  and  all  of  the  cnrrent  observations  made,  through  tne  ice.  The  sec- 
tion was  lined  out  with  a  transit  and  a  small  stake  set  every  10  feet,  starting  from 
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the  dock  on  the  American  side.  An  ioe  anger  was  tbeix  used  to  bors  a  hole  at  eaeh 
stake,  and  through  this  a  sonnding  was  made  with  a  soondins  lee),  nsin^  s  very 
heayy  lead  attached  to  a  No.  18  steel  wire.  From  these  sonn&igs  the  ducbirge 
section  has  been  platted  and  will  be  fonnd  on  PL  I.  ^s  great  caie  wis  taken  in  Isj- 
ing  ont  the  section,  marking  the  distances  along  it,  and  in  making  the  soandingi,  it 
is  not  probable  that  an  error  as  great  as  1  per  cent  exists  in  the  area  of  the  sectioii 
thns  determined. 

WATBR  OAUOBS. 

In  making  the  obserrations  four  water  gaages  were  used.  located  is  follows:  One 
at  the  head  of  the  canal,  one  on  the  soutn  iwntment  of  tne  Intemationsl  Bridce, 
one  on  the  northeast  pier  of  the  canal,  at  the  foot  of  the  Rapids,  and  one  ontM 
discharge  section  on  the  American  side.  These  locations  may  be  seen  on  ilie  aap, 
PI.  I.  They  were  all  staff  gauges  and  marked  to  read,  directly,  the  elevation  of  th« 
water  surface  above  mean  tide  at  New  York. 

The  gauge  ait  the  head  of  the  eanal  ia  the  one  that  has  been  read  daily  si  noon 
since  January  1. 1871.  This  gauge  gires  tiie  level  of  Lak»  Snperior,  less  the  &U  of 
the  river  from  tne  lake  to  the  ganoe,  which,  as  stated  above,  is  0.41  of  a  foot  The 
gauge  on  the  south  abutment  of  the  International  Brldse  is  the  one  used  asaicfr 
tion  gau^e  for  the  observations  made  from  the  bridge.  This  gause  was  read  eTeij 
fifteen  minutes,  simultaneously  with  the  gau^  at  the  head  of  tne  canal,  for  three 
days.  From  tnese  observations  the  mean  ful  from  the  head  of  the  canal  to  the 
Bridge  was  found  to  be  0.20  of  a  foot. 

The  gauge  on  the  northeast  pier  of  the  canal  is  practically  at  the  foot  of  the 
Rapids.  It  was  used  for  the  pun>ose  of  determining  the  fall  between  the  foot  of  the 
Rapids  and  the  Spry's  Dock  discharge  section.  The  gauge  was  read  every  fifUea 
minutes,  simultaneously  with  the  section  gauge,  for  a  period  of  six  days,  and  the 
observations  give  a  mean  fall  of  0.12  of  a  foot.  The  section  gauge  was  located 
directly  at  the  end  of  the  discharge  section  on  the  American  side.  This  gauge,  m 
well  as  the  one  at  the  International  Bridge,  was  read  every  fifteen  minutes  on  aD 
days  when  discharge  measurements  were  in  progress.  The  gauge  on  the  lotenit- 
tional  Bridge  was  luso  read  simultaneously  with  the  section  gaoge. 

OURRRNT  MBTXR  U8BD. 

The  current  meter  used  was  a  Haskell,  Form  £.    They  belong  to  the  screw  or  pre- 

raller  wheel  class  and  are  electric  recording.    They  are  16  inches  ion^,  have  wbeek 
inches  in  diameter,  and  weigh  2f  pounds.    With  their  low>pitch  wheel  thej  viO 
register  velocities  as  iow  as  0.35  of  a  foot  per  second. 

HYDROMBTRIC  PKNDULUH  USSD. 

On  the  discharge  section  were  three  meter  stations  against  the  left  bank,  st  wliieh 
the  velocity  was  too  low  to  be  recorded  with  the  meter.  After  considering;  the  qiMf 
tion  of  how  to  obtain  a  measure  of  the  velocity  at  these  stations,  we  decided  to  trr 
a  hvdrometric  pendulum.  Accordingly,  a  ball  4  inches  in  diameter  was  turned  frov 
a  block  of  hard  wood  and  sufficient  lead  was  inserted^  as  a  pine,  to  render  theh^ 
just  heavy  enough  to  sink.  This  ball,  wijth  a  very  fine  braided  silk  cord  attached 
to  it,  constituted  the  pendulum.  A  square  board  was  next  made  from  1-incb  pine 
large  enough  to  permit  striking,  from  a  point  near  one  comer  as  center,  with  a  3-foot 
radius,  a  quadrant  of  a  circle.  Beginning  with  a  radius  drawn  parallel  to  one  edge 
of  the  board,  this  arc  was  graduated  to  half  degreee.  At  the  extremity  of  this  arc, 
in  the  upper  right-hand  comer,  a  plate  level  firom  a  transit  was  adjusted  to  a  posi- 
tion in  the  plane  of  the  board  at  nght  angles  to  the  zero  radius.  Directly  ander- 
neath  this  level,  on  the  lower  edge  of  the  board,  was  a  screw  some  4  inches  in  length 
with  a  spherical  head,  working  in  a  nut  to  form  a  levelinff  serew.  A  reel  was 
attached  to  the  side  of  the  board  and  on  this  was  wound  the  suk  oord  of  the  pendo- 
lum,  after  having  passed  over  a  small  screw  set  at  the  center  of  the  circle.  In  mak- 
ing observations  it  was  easy  enough  to  estimate  the  tenth  of  a  degree. 

RATINO  OF  MBTBR. 

As  Stated  in  my  last  year's  report,  a  few  obervations  were  made  fiir  rating  the 
meter  in  November,  previous  to  making  the  discharge  measurements  that  were  taken 
at  the  International  Bridge.  The  meter  was  thoroughly  rated  on  completing  the 
discharge  measurements  on  the  Sprv^s  Dock  section  m  March,  and  it  is  this  rating 
that  has  been  used  in  reduoinff  all  velocities  measured.  A  description  of  this  ratisg 
will  be  given  together  with  the  reduction  of  the  ratins;  observations. 

To  make  a  rating  a  slit  about  8  inches  wide  and  200  feet  long  was  sawed  in  the  iee, 
in  the  canal  Just  above  the  movable  dam.  The  movable  dam  was  closed  at  the  tine 
and  there  was  no  onrrent  through  the  canal.    A  large  sled  was  selected  that  wosid 
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coDSiderably  more  than  span  the  slit  in  the  ioe.  Through  a  hole  in  the  center  of  the 
sled  was  placed  a  f-inch  gas  pipe  which  was  support^  in  a  vertical  position  by  a 
frame  work  attached  to  the  sled.  This  piece  of  gas  pipe  was  long  enough  to  pass 
aboat  2  feet  helow  the  bottom  of  the  ice,  and  to  it  the  meter  was  attached  in  snch  a 
manner  that  it  was  free  to  assanie  the  direction  in  which  it  was  moving.  To  keep 
the  sled  from  sliding  sideways  pieces  of  2  by  4  scantling  were  spiked  to  the  ioe 
«on  each  side  of  the  slit,  forming  rails  between  which  the  runners  were  confined. 
The  base  was  150  feet  lon^,  leaving  25  feet  at  each  end  for  space  for  starting  and 
stopping  the  sled  in  making  an  observation.  The  battery,  register,  and  observer 
occupied  a  position  on  the  sled,  which,  with  the  meter  attached,  was  hauled  forward 
and  backward  over  the  coarse  by  two  men,  obtaining  the  observations  which  appear 
in  the  rating  below.  Table  1. 

The  method  given  above  can  hardly  be  recommended  unless  the  ioe  is  perfectly 
smooth.  Otherwise  there  is  a  continuous  trembling  of  the  meter  from  the  Jar  oaosed 
to  the  sled,  and  poor  observations  result.  Some  difficulty  from  this  source  was  expe- 
rienced in  making  the  present  rating. 

Previous  to  re<hicing  the  observations  by  the  rigid  method  of  least  squares  for  the 
purpose  of  finding  the  rating  equation,  all  the  observations  made  were  platted  on 
cross-section  paper,  the  time  required  to  traverse  the  base  and  the  number  of  revo- 
lutions made  in  that  time  being  used  as  abscissas  and  ordinates,  respectiTcdy.  An 
approximate  curve  representing  a  majority  of  the  observations  was  then  drawn  on 
the  sheet.  Some  observations  which  fell  so  far  from  this  curve  as  to  indicate  that 
they  were  greatly  in  error  were  rejected.  From  each  of  the  remaining  observations 
an  observation  equation  of  the  form  y=a+&x4-cx^  was  written,  and  from  them  the 
equation  of  the  most  probable  curve  was  deduced  by  the  method  of  least  squares. 
This  equation  was  found  to  be  y =0.3785+0.8132  a; +0.0834  x^,  where  x=fevolutions 
per  second,  giving  y  in  feet  per  second.  The  probable  error  of  a  single  observation 
is  +0.0109. 

All  of  the  velocities  measured  on  the  Spry's  Dock  section  fell  between  zero  and 
2. 2  feet.  The  rating  observations,  as  seen  from  the  table,  are  made  to  cover  practically 
the  same  limits. 


Tablr  No.  1. 
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Normal  equaiiont. 

I  _36         a +  25. 078  6 +  27. 210  0  —  86.288  =  0  fooSU 

n     —U5. 078  c +  27. 210  6  + 38.062  c  — 84.793=0  *->'«»" 

lU     -27. 210  a  +  88. 052  6  +  flO.  861  o  —  40. 820  =  0  iL*., 

-o.oion 

The  solution  of  the  normal  equations  gives  y  =  0.37846 +0.81 318  «+ 0.08345  a^,  whence  tbecdlimu' 
"computed  y"  "r."  "trr." 

ORSBUVATION8  FOK  DISCHAKGR. 

The  meter  Btations,  or  points  at  which  velocity  obeervations  were  made,  verr 
located  100  feet  apart  on  the  cross  section;  tho  total  area  of  the  cross  aection  wai 
thus  divided  into  partial  areas,  each  of  which  was  100  feet  in  length.  At  the  time 
the  cross  section  was  sounded,  stakes  to  mark  these  meter  stations  were  left  in  the 
ice,  the  first  stake,  to  mark  station  No.  1,  being  placed  50  feet  from  the  sonthendof 
the  cross  section,  the  second  stake  100  feet  farther  north,  and  so  on.  The  observa- 
tions made  at  a  ^iveu  metir  station  were  applied  to  that  partial  area  of  which  it 
occupied  the  middle  point.  At  each  meter  station  a  hole  was  cut  in  the  ice  about 
li  by  2i  feet,  and  these  holes  were  cleared  of  ice  each  morning  before  making  the 
obBervations. 

A  light  house  about  6  feet  square,  built  of  half-inch  lumber  and  oovered  with  roof- 
ing paper,  was  used  as  a  protection  for  the  mot^r  and  the  operators.  This  boose 
was  mounted  on  two  wide  runners  so  that  it  might  be  moved  from  station  to statioo. 
At  first  it  was  moved  by  hand,  but  in  soft  weather  this  method  proved  to  be  botli 
slow  and  laborious,  and  in  the  later  observations  a  horse  was  utilized  for  this  pnipoie. 

A  reel  with  a  drum  about  11  inches  in  diameter  and  6  inches  long  was  sapportedf 
about  2  feet  from  the  floor,  by  a  framework  from  the  roof,  and  tlie  meter  cable  wu 
wound  upon  it.  On  the  rear  end  of  the  drum  two  rings,  about  three-quarters  of  m 
inch  wide,  cut  from  sheet  brass,  were  fastened  concentrically  and  insulated  from 
each  other.  The  insulated  wire  of  the  cable  was  connected  to  one  of  these  lingi 
and  the  wires  of  the  armor  of  the  cable  to  the  other.  Two  brass  spring  were 
arranged  on  the  frame  of  the  reel  so  that  each  pressed  against  one  of  the  rin^oii 
the  drum.  From  each  spring  led  an  insulated  wire  for  the  circuit  through  reffist«r 
and  battery.  The  reel  was  provided  with  a  crank,  ratchet  wheel,  and  pawl,  the 
ratchet  being  so  cut  that  each  tooth  corresponded  to  a  change  in  toe  depth  of  tbe 
meter  of  one-tenth  of  a  foot. 

A  hole  was  cut  in  the  floor  of  the  house  near  the  front  and  directly  under  the  reel 
This  hole  was  about  9  by  24  inches  in  size  and  allowed  the  meter  to  pass  freely  np 
and  down.  A  covor  was  provided  for  this  hole  that  it  might  be  oovered  during  Um 
time  the  meter  was  not  in  use. 

A.  fine  wire,  wound  upon  the  axis  of  the  cable  reel,  led  over  a  pulley,  and  wv 
weighted  at  its  free  end  to  keep  it  taut.  A  nointer  was  clamped  upon  the  wire  for 
an  index  to  a  vertical  gauge  placed  on  the  side  of  the  house  and  graduated  to  read, 
directly  in  feet,  the  depth  of  the  center  of  the  meter  below  the  water  surface.  The 
gauge  had  a  small  vertical  motion  and  could  be  clamped  at  any  desired  point.  Each 
time  the  meter  was  lowered  the  gauge  was  checked,  or  set  so  that  the  pointer  indi- 
cated the  zero  of  tho  gauge  when  the  center  of  the  meter  was  at  the  water  surface. 
Variations  in  the  thickness  of  the  ice  and  snow  above  the  water  surface  rendered 
occasional  changes  in  the  gauge  necessary.  A  small  heating  stove  was  placed  in  one 
corner  of  the  house,  and  in  smother  comer  a  shelf  for  the  recorder  to  write  upon. 

The  method  pursued  was  to  make  from  one  to  three  complete  observations  for  dis- 
charge each  day  and  then  occupy  the  rest  of  the  day  in  making  observations  for 
velocities  in  the  verticals.  Each  complete  observation  for  discharge  was  made  as 
rapidly  as  possible,  passing  from  station  to  station  without  delay  until  all  of  them 
had  been  occupied.    A  conix^lete  measurement  usually  required  about  one  hoar. 

Some  prelimmary  observations  in  the  verticals  indicatMl  that  the  maximum  veloc- 
ity would  be  found  at  a  point  about  four-tenths  of  the  depth  from  surface  to  bottom, 
and  since  it  was  known  that  the  point  giving  the  mean  velocity  would  not  be  at  the 
usual  depth,  on  account  of  the  disturbing  efi'ect  of  the  ice,  it  was  decided  to  obeer?o 
the  velocities  at  fonr-t<aiths  depth  aud  apply  the  proper  coefficient  to  reduce  t-he 
result  to  mean  velocity  when  this  coefiicieut  should  have  been  determined. 

The  method  of  making  an  observation  for  discharge  was,  in  detail,  as  followi: 
The  meter  having  been  attached  to  the  cable  and  the  electrical  connections  with  the 
register  made,  the  meter  was  lowered  to  the  water  surface  and  the  gauge  set  so  that 
the  pointer  indicated  zero.  The  luet^eT  was  then  lowered  by  the  attendant  to  the 
four-tenths-depth  point,  the  register  read  and  recorded,  and  the  circuit  completed. 
At  the  end  of  one  minute  the  circuit  was  broken  and  the  register  affain  read  and 
recorded.  Meantime  the  attendant  had  measured  the  depth  of  the  Dottom  of  the 
ice  below  the  surface  of  the  water  and  this  depth  had  been  recorded.  The  meter 
was  then  reeled  in  and  the  signal  to  go  ahead  given  to  the  man  leading  the  horse. 
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The  house  was  drawn  to  the  next  station  and  placed  so  that  the  hole  in  the  floor 
came  directly  over  the  hole  in  the  ice,  when  another  observation  could  be  proceeded 
with. 

In  making  observations  in  the  vertical,  the  gauge  indicating  the  depth  of  the 
water  was  cnecked  as  in  the  other  case,  and  the  meter  lowered  to  the  bottom  of  the 
river.  The  meter  was  then  hauled  up  until  the  lead  weight  just  cleared  the  bott>om ; 
the  gauge  showing  the  depth  of  the  meter  was  read  and  recorded  and  an  observation 
of  the  velocity  made.  The  first  observation  was  thus  made  with  the  meter  about 
one  foot  above  the  bottom.  The  last  observation  was  made  with  the  meter  about  one 
foot  below  the  under  surface  of  the  ice.  The  distance  between  these  two  points  was 
divided  into  ten  parts,  an  observation  being  made  at  each  point  so  determined,  pro- 
ceeding from  the  bottom  upward. 

At  the  three  meter  stations  nearest  the  north  shore  there  was  not  sufficient  current 
to  turn  the  wheel  of  the  meter,  though  a  reading  could  occasionally  be  obtained  at 
Station  23,  the  first  of  the  three.  For  these  stations  the  hydrometric  pendulum 
described  above  was  used  to  determine  the  velocity.  The  ball  of  the  pendulum  was 
lowered  to  the  four-tenths-depth  point  and  the  board  bearing  the  graduated  quad- 
rant was  placed  in  a  vertical  plane  parallel  to  the  direction  of  the  current  and  the 
zero  line  of  the  quadrant  was  made  vertical  by  the  level  and  tangent  screw.  The 
ball  would  now  swing  backward  and  forward  through  a  small  arc  with  the  uneven 
impulse  of  the  current,  and  a  reading  was  taken  at  the  two  extremities  of  each  swing 
until  twenty  readings  had  been  obtained. 

RKDUCTION  OF  OBSERVATIONS. 

As  is  stated  above, .  the  cross  section  was  divided  into  25  partial  areas,  each  of 
which  was  100  feet  long  (except  the  last  section,  which  was  83  feet  long).  Each 
partial  area  was  treated  separately  to  obtain  the  amount  of  water  passing,  and  the 
sum  of  these  partial  discharges  gave  the  total  discharge  for  that  set  of  observations. 
Fifty-four  complete  observations  for  discharge  were  obtained,  and  10  sets  of  obser- 
vations in  the  vertical  were  taken  for  each  meter  station  from  1  to  22,  inclusive. 

For  the  purpose  of  determining  the  relation  of  the  velocity  at  four-tenths  depth 
to  the  mean  velocity,  the  latter  was  obtained  from  the  observations  in  the  vertical, 
the  mean  of  the  10  readings  at  each  of  the  11  points  in  the  vertical  being  used.  In 
obtaining  this  mean  the  reading  at  the  bottom  and  top  points  were  given  the  same 
weight  as  the  intermediate  readings,  since  the  first  observation  was  made  at  a  point 
about  1  foot  above  the  bottom  of  the  river  and  the  last  reading  at  about  the  same 
distance  below  the  under  surface  of  the  ice.  Thus,  the  ratio  of  the  mean  velocity  to 
the  velocity  at  four-tenths  depth,  taken  from  the  10  sets  of  observations  in  the  ver- 
tical, gave,  for  each  station,  a  separate  coefficient  to  reduce  observed  to  mean  velocity 
in  the  discharge  observations.  Had  the  coefficient  obtained  from  the  mean  vertical 
curve  of  22  stations  been  used  for  reducing  observed  to  mean  velocity  at  all  sta- 
tions, the  resultiuff  error  in  the  total  discharge  would  have  been  very  small,  not 
exceeding  six -tenths  of  1  per  cent  in  an  extreme  case. 

The  partial  areas  were  computed  with  reference  to  a  datum  plane  580  feet  above 
mean  tide  at  New  York,  and  corrections  were  made  to  these  areas  for  each  measure- 
ment, according  to  the  height  of  the  water  surface  and  the  thickness  of  the  ice.  The 
product  of  the  mean  velocity  and  the  corrected  area  gave  the  partial  discharge  for 
each  partial  area,  and  the  sum  of  these  partial  discharges  gave  the  total  discharge 
for  one  measurement. 

Table  2  gives  the  table  of  reduction  for  measurement  No.  36,  made  March  5,  1896, 
and  will  require  but  little  explanation.  Since  the  discharge  through  areas  23  to  25, 
inclusive,  was  so  small,  and  since  more  time  was  required  to  measure  the  velocity  in 
these  sections,  it  was  considered  that  they  would  have  an  undue  weight  in  fixing 
the  mean  gauge  hei>rht  if  treated  the  same  as  the  other  sections.  It  was  therefore 
decided  to  correct  the  results  obtained  at  these  stations  to  the  mean  gauge  reading 
during  the  time  of  making  the  observations  at  the  other  22  stations.  These  correc- 
tions were  always  quite  small,  and  those  for  this  measurement  are  indicated  in  the 
table. 

The  hydrometric  pendulum  was  used  for  measuring  velocities  that  were  too  low 
to  be  recorded  by  the  meter.  Theoretically,  the  velocity  varies  as  the  square  root 
of  the  tangent  of  the  angle  which  the  pendulum  cord  makes  with  the  vertical,  or, 
v=kV  tan  9,  where  v  =  the  velocity  at  the  point  where  the  ball  is,  0  is  the  angle  of 
the  pendulum  cord  with  the  vertical,  and  A;  is  a  constant  to  be  determined  by  experi- 
ment. To  determine  A;  a  series  of  rating  observations  was  made  by  lowering  the  ball 
and  the  meter  side  by  side  and  taking  simultaneous  observations  with  the  two  instru- 
ments.    The  meter  gave  v  and  the  pendulum  gave  B,  and  h  was  therefore  determined 

by  the  equation  h  =  ^  .      q     The  values  of  k  thus  obtained  varied  considerably  one 
from  another.    It  was  found  that  k  varied  with  the  depth  of  the  ball  below  the  sur- 
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face,  a  smaller  value  bein^  obtained  when  the  ball  was  at  a  greater  depth.  This 
wa8  accounted  for  by  the  iact  that  when  the  ball  was  at  a  groat  depth  the  action  of 
the  current  upon  the  cord  made  6  too  large,  a  greater  area  being  snbjected  to  the 
impulse.  The  depths  at  Stations  23  to  25  were  moderate,  so  the  rating  observations 
made  at  greater  depths  wera  rejected  and  a  mean  value  of  k  obtained  from  the 
remaining  observations.  In  several  cases  a  meter  reading  was  obtained  at  Station 
23  and  then  the  ball  was  lowered  and  an  observation  taken  with  the  pendulum.  By 
using  the  value  of  ky  obtained  as  stated  above,  it  was  found  that  the  velocity  given 
by  tne  nendulum  was  considerably  higher  than  that  given  by  the  meter.  Since  in 
rating  tne  meter  several  observations  had  been  obtained  at  very  low  velocities  which 
agreed  well  with  the  rating  equation  adopted,  it  was  considered  that  the  meter  read- 
ings were  much  more  reliable  for  any  velocity  which  the  meter  would  refordthan 
were  the  results  of  the  pendulum  observations.  It  was  therefore  concluded  to  adopt 
for  k  a  variable  value  which  would  fit  fairly  well  the  values  obtained  from  the  rat- 
ing observations  at  comparatively  high  velocities  and  diminish  with  decreasing; 
velocities,  so  as  to  make  the  result  deduced  from  the  pendulum  observations  at  Sta- 
tion 23  a<3cord  with  the  result  given  by  the  meter  at  this  station  at  about  the  same 
time.  The  value  of  k  expressed  by  the  equation  k  =  1.45  + 1.38  v,  appeared  to  satisfy 
this  condition  and  was  used  in  the  reduction.  In  using  this  equation  a  value  of  v 
was  at  first  assumed  and  the  value  of  k  given  by  the  equation  was  used  in  the  formola 
v  =  kV  tan  0.  A  seeond  approximation  was  then  made,  using  a  new  value  of  k  given 
by  the  first  approximate  value  of  v. 
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There  is,  perhaps,  no  warraut  iu  the  theoretical  cousideration  of  the  pendulam  for 
adopting  a  variable  value  for  k;  bat  since  the  rating  observations  were  of  necessity 
made  iu  a  higher  velocity  than  that  in  which  the  pendulam  was  to  be  used,  and  sinoe 
to  adopt  the  value  given  by  these  observations  would  give  for  tbe  low  velocities 
results  which  were  not  in  accord  with  the  results  given  by  the  meter,  it  appeared  to 
be  the  best  that  could  be  done.  It  must  be  said,  however,  that  the  results  obtained 
from  the  pendulum  were  far  from  satisfactory  and  can  only  be  considered  as  an 
approximation.  The  combined  discharge,  as  compated,  for  sections  23,  24,  and  25 
varies  from  H  to  2^  per  cent  of  the  total  discharge,  so  that  the  error  in  determining 
the  velocities  at  these  stations,  even  if  quite  large,  can  have  but  a  trifling  effect  ou 
the  result  obtained  for  the  total  discharge  of  the  river,  certainly  not  afiecting  the 
final  result  as  much  as  1  per  cent. 

RESULTS. 

On  PI.  II  have  been  plotted  the  vertical  carves  of  velocities  for  meter  Stations  1  to 
22  inclusive,  together  with  the  mean  vertical  curve.  As  has  been  explained,  the  ver- 
tical curve  for  each  meter  station  is  the  mean  of  10  independently  observed  corvea 
at  that  station,  while  the  mean  vertical  curve  is  made  up  of  22  times  10  or  220  inde- 
pendently observed  curves. 

The  22  vertical  curves  are  very  similar  in  form.  Those  irregalaritiea  that  appear 
are  undoubtedly  due  to  the  very  uneven  condition  of  the  bed  of  the  river,  and  to  the 
varying  directions  given  to  the  current  in  consequence. 

The  following  constants  have  been  derived  from  the  mean  vertical  curve  of 
velocities : 

The  meau  velocity  Vm= 1-087  feet  per  second.  In  consequence  of  the  river  being 
frozen  over  and  the  ice  retarding  the  surface  flow,  there  are  two  depths  at  which 
this  mean  velocity  was  Ibund,  namely,  0.067  D  and  0.753  D.  The  maximum  velocity 
was  1.250  feet  per  secoud,  and  was  fouud  at  approximately  0.4  D. 

The  velocity  at  mid-depth,  V  j^  d  =  1.232  feet  per  second. 

^™   =  ^'^^  —  0  882. 
V^D      1.232 

The  friction  caused  by  the  ice  was  found  to  be  0.309,  or  practically  31  per  cent  of 
that  caused  by  the  bottom. 

On  PI.  [11  have  been  plotted  the  transverse  carves  of  velocities  for  each  tenth 
of  depth,  together  with  the  mean  derived  from  the  11  transverse  curves.  The 
velocities  used  in  these  curves  are  those  used  in  the  vertical  carves.  The  sarfaoe 
transverse  curve  is  made  up  of  the  10  surface  velocities,  measared  at  each  meter 
station,  for  Stations  1  to  22,  inclusive.  The  transverse  curves  for  the  other  depths 
are  made  up  in  the  same  manner.  It  will  be  noticed  that  the  transverse  curves  for 
the  depths  f^om  surface  to  six-tenths,  inclusive,  are  very  similar  iu  form,  while  those 
from  tbe  seven-tenths  depth  to  the  bottom  are  more  or  less  irregular.  These  irrega- 
laritics  are  the  same  as  those  noticed  in  the  vertical  carves,  and  of  course  come  from 
the  same  cause.  The  mean  transverse  curve  is  derived  from  the  11  transverse  curves 
for  the  tenths  of  depth.  From  the  mean  transverse  curve  we  observe  that  the  river 
is  not  flowing  forward  as  a  single  stream,  but  three  separate  streams,  as  is  shown  by 
the  three  maximum  points  on  it. 

An  attempt  was  made  to  adjust  an  equation  representing  some  one  of  the  conic 
sections  to  the  mean  vertical  curve  of  velocities,  but  without  success,  when  the  axis 
of  the  curve  was  considered  as  parallel  to  the  direction  of  the  current.  An  ellipse 
with  an  inclined  axis,  however,  does  fit  the  observations  fairly  well.  Bat  even  if 
the  curve  of  velocities  in  the  vertical  in  a  stream  of  uniform  regimen  may,  as  has 
been  supposed,  be  represented  by  a  conic  section,  it  is  not  strange  that  this  law  is 
not  sustained  in  the  present  instance  when  we  consider  the  irregularities  in  several 
of  the  vertical  curves,  caused  by  the  uneven  bed  of  the  river  and  the  consequent 
varying  directions  of  the  current. 

From  the  description  of  the  river  already  given  it  will  be  seen  that  the  conditions 
existing  in  the  vicinity  of  the  discharge  section  may  be  compared  to  the  case  of  a 
reservoir  discharging  over  a  weir  into  a  conduit,  and  thence  into  a  second  reservoir 
below.  A  rise  of  the  water  surface  in  the  upper  reservoir  will  result  in  an  immedi- 
ate increase  in  the  rate  of  discharge  and  this  will  tend  to  raise,  somewhat,  the  level 
of  the  water  in  the  upper  end  of  the  conduit:  but  a  rise  in  the  level  of  the  lower 
reservoir  would  also  cause  the  water  to  rise  in  the  upper  end  of  the  condait  without 
in  the  least  affecting  the  discharge.  Likewise  the  elevation  of  the  water  surface  at 
the  discharge  section  is  dependent  upon  the  level  of  Lake  Huron  and  the  slope  of 
the  lower  river.  The  latter  is  influenced  by  the  former,  and  by  the  amount  of  water 
passiug,  as  well  as  by  the  direction  and  force  of  the  wind.  Thns  the  peculiar  con- 
ditions existing  at  the  discharge  section,  due  to  its  location  just  below  the  St.  Marys 
Kapids,  renders  the  discharge  only  indirectly  dependent  upon  the  elevation  of  the 
water  surface  at  the  section,  bat  a  direct  function  of  the  water  level  of  Lake  Supe- 
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rior.  In  endeavoring  to  obtniii  a  relation  between  gauee  height  and  discbarge  it  was 
therefore  necessary  to  use  the  gauge  read  at  the  head  of  the  rapids,  which  will  be 
called  the  bridge  gauge.  In  order  to  make  this  course  entirely  logical,  however,  it  is 
necessary  to  correct  the  rate  of  discharge  found  at  tlie  Sprys  Dock  section  to  cor- 
respond to  the  rate  at  the  bridge.  Since  the  two  sections  are  so  near  together,  and 
no  side  streams  enter  the  river  between  them,  the  only  correction  required  is  that 
due  to  pondage  above  the  Sprys  Dock  section  and  below  the  rapids.  It  is  evident 
that  if  the  water  level  below  the  rapids  is  rising  at  the  time  of  making  a  discharge 
observation  a  portion  of  the  water  passing  the  bridge  is  required  to  make  this  rise, 
and  the  rate  of  discharge  as  measured  at  the  section  wil]  be  lower  than  at  the  bridge. 
The  area  of  the  water  surface  below  the  rapids  and  above  the  section  is  about  0.728 
square  mile,  and  therefore  a  rise  of  one  hundredth  of  a  foot  per  hour  corresponds  to  a 
rate  of  pondage  of  about  57  cubic  feet  per  second.  If  the  water  surface  below  the 
rapids  is  falling  at  the  time  of  making  an  observation,  then  the  rate  of  discharge  at  the 
section  is  higher  than  that  at  the  bridge  by  this  amount.  In  the  case  of  measure- 
ment number  36  it  is  seen  that  this  pondage  amounts  to  about  230  cubic  feet  per 
second  and  the  discharge  referred  to  the  bridge  is  62,930  cubic  feet  per  second  while 
at  the  section  it  was  measured  as  62,700  cubic  feet  per  second.  The  largest  correc- 
tion of  this  kind  amounts  to  620  cubic  feet  per  second  for  measurement  number  53. 
With  these  corrected  diacharges,  we  may  consider  that  we  are  dealing  directly  with 
the  discharge  at  the  bridge,  ancl  refer  it  to  the  bridge  gauge. 

Table  3  contains  the  results  of  the  discharge  measurements.  It  hardly  needs  any 
explanation.  Column  j  gives  the  discharges  corrected  for  pondage  as  explained 
above.  Results  in  column  t,  mean  velocities,  are  obtained  b^  aividing  the  discharge 
by  the  area  of  the  water  cross  section.  Since  the  rate  of  discharge  varies  with  the 
height  of  the  water  surface  at  the  bridge,  while  the  area  of  the  water  cross  section 
vanes  as  the  thickness  of  the  ice  and  the  height  of  the  water  surface  at  the  section, 
the  mean  velocities  obtained  as  above  follow  neither  the  height  of  the  water  surface 
at  the  bridge  nor  that  at  the  section.  Column  k  gives  the  direction  and  the  force  of 
the  wind  ns  observed  by  the  United  States  Weather  Bureau,  at  their  station  at 
Sault  8te.  Marie,  during  the  time  the  measurement  was  in  progress. 
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In  Table  3  the  measurements  are  arranged  with  reference  to  the  bridge  ^anffe,  and 
it  is  seen  that  they  cover  a  range  of  about  1  foot.  This  range  is  so  small  t-uat  we 
can  not  expect  to  derive  from  it  a  relation  between  gauge  height  and  discbarge  which 
will  enable  us  to  foretell  the  discharge  for  gauge  heights  outside  of  the  limits  of  the 
observations.  It  must  rather  be  considered  that  we  have  here  a  group  of  observa- 
tions which  give  with  considerable  weight  the  rate  of  discharge  when  the  level  of 
Lake  Superior  is  about  601.25  feet  above  mean  tide  at  Now  York.  As  an  indication, 
however,  of  the  direction  which  the  curve  of  gauge  relation  would  assume,  we  have 
derived,  by  the  method  of  least  squarcH,  the  straight  line  which  most  nearly  fits  all 
of  the  observations  giving  each  a  unit  weight.  The  equation  of  this  straiglit  lino 
was  found  to  be  Q  =  63,914  -f  17,022  </ where  Q  is  the  discharge  in  cubic  foot-secondi 
and  g  is  the  elevation  above  mean  tide  at  New  York  of  the  water  surface  at  the 
bridge  gauge  less  601  feet.  This  straight  line  has  been  plott-ed  on  PI.  IV,  together 
with  the  discharges,  taken  from  Table  3.  The  greatest  error  of  a  single  observation 
from  this  straight-line  equation  is  about  4.5  per  cent. 

It  is  quito  probable  that  the  true  equation  representing  this  gauge  relation  is  of  a 
higher  degree  than  the  first,  but  the  small  range  in  gauge  does  not  warrant  the 
refinement  of  adjusting  a  curve  to  the  values  obtained,  and  the  fact  should  be 
emphasized  that  the  equation  as  given  above  must  not  be  expected  to  apply  beyond 
the  limits  of  the  observations. 

In  the  above  discharge  measurements  no  account  was  taken  of  the  direction  of 
the  current.  The  cross  section  was  located  as  nearly  as  possible  at  right  angles  to 
the  general  direction  of  the  stream,  and  all  velocities  measured  have  been  treated  as 
if  they  were  flowing  normal  to  it.  Small  errors  of  course  have  been  introduced 
from  this  source,  since  the  regimen  of  the  river  is  such  that  the  direction  of  the 
current  can  hardly  be  the  same  throughout  the  cross  section. 

In  closing  this  report  I  wish  to  acknowledge  the  valuable  assistance  of. Messrs.  L. 
C.  Sabin,  F.  C.  Shenehon,  and  F.  H.  Reed,  assistant  engineers,  who  assisted  in 
making  the  observations  and  who  have  made  the  greater  part  of  the  office  rednc- 
tions,  performing  all  computations  in  duplicate.  Mr.  Sabin  has  assisted  materially 
in  preparing  this  report. 

Very  respectfully,  your  obedient  servant, 

E.  E.  Haskell,  AatUiani  Engivwr. 

Mr.  E.  S.  Whrbler,  Aaaiatant  Engineer, 

c— report  op  mr.  thomas  russell,  assistant  engineer. 

United  States  Engineer  Office, 

Sault  Ste,  Marie,  Mieh.,  June  SO,  1897. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  the  field  work  and  reduction 
of  notes  of  triangulation,  completed  since  July  1, 1896,  across  the  upper  peninsula  of 
Michigan,  connecting  the  triangulation  of  the  east  end  of  Lake  Superior  with  the 
Mackinaw  base  line. 

The  measurement  of  the  angles  was  done  with  the  Trough  ton  &  Simms  theodolite 
No.  1,  having  a  horizontal  circle  14  inches  in  diameter,  graduated  to  5  minutes  and 
read  by  three  equidistant  microscopes.  In  the  case  of  the  primary  angles  ten  rosnlts 
were  obtained  on  each  angle,  read  in  five  different  positions  of  the  circle,  with  the 
telescope  moved,  first  in  the  direction  of  the  numbering  of  the  graduation  and  then 
against  it,  according  to  the  method  used  previous  seasons  in  1894  and  1895.  Fonr 
results  were  obtained  on  secondary  angles  in  at  least  two  positions  of  the  circle. 
The  run  of  microscopes  wns  observed  for  at  every  station  occupied  and  the  readings 
of  circle  corrected  accordingly. 

In  observing  vertical  angles  four  results  were  obtained  on  all  the  targets  sighted  to. 

The  targets  used  were  boards  or  iron  frames  covered  with  cloth,  white  at  top,  black 
in  the  middle  and  white  at  bottom.  On  the  long  lines  they  were  6  feet  long  and  2 
feet  wi<le,  and  on  the  short  linos  from  4  to  8  inches  wide. 

The  party  consisting  of  five  persons  left  the  Sault  July  7  to  take  the  field  at  station 
Duke  and  wns  out  until  November  16.  Mr.  F.  D.  Stevens  and  John  Eskeson  were 
rodmen,  and  W.  M.  Douglas,  cook.  Mr.  John  Conrick  was  reconler  until  July  21, 
when  relieved  to  join  the  base-line  party,  after  which  Mr.  L.  S.  Trowbridge  was 
recorder  until  September  17. 

Six  stations  were  occupied  during  the  season ;  43  primary  and  24  secondary  angles 
were  measured,  locating  four  light-houses  and 4  secondary  points;  28  vertical  angles 
were  mensured. 

The  party  and  outfit  went  by  rail  to  Kinross  and  from  there  by  team  to  Duke,  6 
miles  east.  Targets  had  been  previously  set  by  Assistant  Engineer  Glen  £.  Balch  and 
Mr.  Stevens,  en  the  stations  at  Iroquois  Point,  Suiters  Hill,  Robinson,  and  Maple  Uill. 

The  top  of  tripod  of  Station  Duke  is  102.72  feet  above  the  top  of  surface  mark  of 
station,  which  is  about  6  inches  above  the  ground.  The  work  of  angle  measuring 
was  finished  at  Duke,  July  24,  and  the  next  day  the  camp  outfit  was  moved  to  Kinross 
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by  teanii  thence  by  rail  to  Vinton,  and  from  Vinton  into  Maple  Hill  by  team.  While 
at  Duke  a  number  of  men  were  put  to  work  to  make  the  road  into  Maple  Hill  passable 
for  a  teaui.  The  road  leads  from  Elm  wood,  a  mile  west  of  Vinton,  for  3  miles  south 
to  the  Palms  road,  and  5  miles  west  along  the  Palms  road.  There  are  no  farms  along 
the  ronte.  The  station  is  located  on  the  northern  edge  of  a  hill  200  feet  high  about 
a  mile  back  from  the  road.  A  road  had  been  cut  in  to  the  station  the  previous  year 
by  the  station-building  party,  A  target  was  put  up  on  the  Mackinac  Island  station 
for  Maple  Hill  by  Messrs.  Conrick  and  Stevens,  and  I  made  a  trip  by  team  to  Robinson 
to  tnm  the  target  at  that  place. 

The  instrument  was  in  position  and  ready  for  work  July  28.  The  top  of  tripod  of 
station  is  29.55  feet  above  the  ground.  The  station  is  marked  bv  a  half-inch  hole  in 
the  natural  bed  rock  which  comes  to  the  surface  of  the  ground.  Observations  for 
magnetic  declination  were  made  on  three  days.  The  work  at  Maple  Hill  was  tinished 
August  10,  except  the  angles  to  Rabbits  Back  station.  To  see  the  target,  which  had 
been  placed  there  by  Mr.  Haskell,  required  the  cutting  of  a  long  line  through  heavy 
timber.  The  lines  to  the  other  stations  had  been  cut  the  previous  year.  It  was . 
decided  not  to  undertake  such  an  extensive  cutting  until  the  direction  to  the  station 
could  be  accurately  ascertained ;  this  could  not  be  known  until  the  angles  to  Rabbits 
Back  from  Robinson  and  Goose  Island  were  measured. 

Augnst  11  camp  was  broken  at  Maple  Hill  and  the  outfit  moved  by  team  to  Station 
Robinson,  which  took  two  days.  On  reaching  Robinson  and  putting  the  instrument 
in  position,  Mr.  Stevens  was  sent  to  Iroquois  station  to  flash,  while  I  went  to  Mack- 
inac Island  to  turn  the  target  there.  The  target  on  Rabbits  Back  had  already  been 
turned  and  a  tripod  and  target  put  up  by  Mr.  Haskell  on  Goose  Island. 

The  supplies  for  the  party  were  brought  from  the  Sault  by  stage  to  Pickford  and 
from  Pickford  to  the  station  by  team.  The  road  is  south  from  Pickford  5  miles  to 
Talbots  Corners  and  then  west  for  2  miles  and  south  1  mile.  The  station  is  on  a  hill 
200  feet  hiffh,  back  of  Captain  Stevenson^s  farm  about  half  a  mile  from  the  road. 
Station  Robinson  is  a  well-built  structure  of  sawed  timber;  the  top  of  tripod  is  82 
feet  above  the  surface  mark  of  station,  which  is  two  inches  above  the  level  of  the 
^onnd.  The  station  is  marked  by  a  stone  cut  6  inches  square,  with  a  half-inch  hole 
in  the  center  and  the  top  2.4  feet  below  the  surface  of  the  ground.  There  are  three 
reference  stones  on  natural  rock  at  the  surface  of  the  ground.  The  azimuths  and 
distances  from  the  stations  to  the  stones  are:  For  No.  1,  168^  09^  and  139.14  feet;  for 
No.  2,  222°  50'  and  215.39  feet;  for  No.  3,  329^  12'  and  103.38  feet. 

August  19  all  was  in  readiness  for  work  at  Robinson.  Salters  Hill  station  was 
Tisible,  but  no  target  could  be  seen.  Mr.  Trowbridge  was  sent  by  way  of  Mackinac 
Island  to  look  after  the  Salters  Hill  target,  and  finding  it  thrown  down,  put  another 
one  np.  The  station  at  Iroquois  Point  was  visible  on  a  sky  background,  and  if  a  target 
had  been  put  up  it  could  have  been  seen  though  the  distance  was  30.2  miles.  The  Hash 
was  not  satisfactory,  being  entirely  too  large,  and  when  it  was  attempted  to  work 
through  a  smaller  aperture  the  light  was  off  the  range  a  great  part  of  the  time.  Mr. 
Trowbridge,  being  at  Sault  Ste.  Marie,  on  his  way  to  Riobinson,  was  telegraphed  to 
from  Pickford  to  go  to  Iroquois  Point  and  put  up  target  and  return  with  Mr.  Stevens 
to  Robinson.  The  target  on  Iroquois  station  was  plainly  visible  and  vei-y  distinct. 
The  angles  to  it  were  remeasured,  those  to  the  flash  being  rejected. 

It  was  decided  to  measure  the  angle  at  Robinson  to  St.  Iguace  station.  A  target 
was  put  up  by  Mr.  Haskell.  After  looking  for  it  in  vain  some  time  I  went  over  to 
the  point  and  found  it  bad  been  thrown  down.  It  was  replaced,  and  after  returning 
to  Robinson  it  was  seen  but  dimly,  being  shaded  from  the  sunlight  by  trees  the  best 
and  steadiest  part  of  the  seeing  weather.  Mr.  Stevens  was  sent  to  give  a  fiash,  but 
it  proved  as  difficult  to  see  the  light  as  the  target.  There  was  a  good  deal  of  delay 
In  trying  to  get  this  angle,  and  it  was  not  until  September  19  that  the  work  was  fin- 
ished. Four  light-houses  were  sighted  to  from  station  Robinson,  the  lights  on  Spec- 
tacle Reef,  Bois  Blanc  Island,  Round  Island,  and  McGulpins  Point. 

The  party  moved  by  team  to  Hessel  September  21,  and  from  there  by  sailboat  to 
Goose  island.  The  wind  blew  a  gale  for  two  days,  preventing  access  to  the  island, 
and  it  was  not  until  the  25th  that  the  instrument  was  in  position  ready  to  work. 
The  station,  a  tripod  4.3  feet  above  the  ground  and  11.7  feet  above  the  level  of  the 
lake,  is  situated  on  the  west  end  of  the  island,  about  96  feet  from  the  water's  edge. 
While  camped  at  Goose  Island  a  visit  was  made  to  Point  St.  Martin  and  the  position 
of  the  old  station  identified  and  a  target  placed  over  it,  which  was  located  from 
Mackinac  Island  and  Goose  Island.  Point  Fuyard  was  visited  too,  but  the  old  sta- 
tion was  not  found.  A  point  somewhere  near  it  was  located.  The  magnetic  declina- 
tion was  observed  for  on  three  days  at  Goose  Island.  The  angles  were  completed 
October  3,  and  the  same  day  the  party  moved  to  Hessel  by  sailboat,  and  from  there 
by  steamer  to  St.  Ignace. 

October  5  the  outfit  was  moved  to  Rabbits  Back  by  team  and  the  instrument  put 
in  jtosltion  on  the  station.  The  necessarv  angles  being  known  to  determine  the 
direction  to  Rabbits  Back  from  Maple  Hill,  I  started  for  Maple  Hill  with  two  men, 
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ffoing  l»v  rail  to  Vinton.  From  there  five  axmen  were  taken  in  to  Maple  Hill,  aud 
having  laid  out  the  line,  I  left  the  party  in  charge  of  Mr.  Stevens  and  returned  to 
the  KabhitM  Hack  station,  reaching  there  on  the  12th.  On  the  I6th  the  cntting  st 
Maple  Hill  had  progressed  so  that  the  target  wasTislble  from  Rabbits  liack.  Tbe 
next  day  the  chopping  party  left  Maple  Hill,  having  out  a  line  2^^  miles  thrcni|i:ii 
heavy  maple  timber,  aiid  Messrs.  Stevens  and  Eskeson  returned  to  camp. 

The  station  at  Kabbits  Hack  is  located  about  4  miles  north  of  the  town  of  St. 
Ignacp,  on  a  steep  hill,  170  feet  above  the  level  of  the  snrronnding  country.  A  rope 
was  rigged  from  the  top  of  the  hill  to  assist  in  i;oing  up  and  down  by  hand.  Tw 
uneven  Hiirface  of  the  top  of  the  hilt  is  a  triangle  in  shape,  not  more  than  8  feet  on 
a  side.  The  station  is  a  tripod,  the  top  4.6  feet  above  the  ground,  and  is  marked  bj 
a  stone  6  inches  square  with  the  top  2  inches  lielow  the  surface  of  the  gronod. 
While  at  Rabbits  Hack  a  visit  was  made  to  Hoiling  Springs  to  find  the  old  station. 
The  bank  on  which  it  stood  had  been  washed  away  and  the  ledge  of  rock  broken  cpff 
by  fishermen  from  time  to  time  to  make  sinkers.  From  Rabbi ta  Back  the  light- 
houHo  on  Boi.M  HIano  Island  was  sighted  to.  October  29  the  work  at  the  station  wu 
finished,  and  the  next  day  the  party  moved  to  8t.  Ignace  by  team. 

The  station  at  St.  Ignace  is  situated  near  the  poiut  below  the  town  on  a  hill  113 
feet  above  the  level  of  the  lake.  The  station  is  a  tripod  with  the  top  4.6  feet  above 
the  surface  mark,  a  cedar  post  with  a  nail  in  the  center.  The  station  is  marked  by 
a  brass  bolt  embedded  in  a  rock,  with  the  top  18  inches  below  the  surface  of  the 
ground.  F>om  St.  Ignace  the  light-houses  were  sighted  to  on  Bois  Blanc  Island, 
Round  Island,  and  McGulpins  Point.  The  work  at  St.  Ignace  was  completed  Novem- 
ber 9,  and  the  same  day  the  greater  part  of  the  camp  outfit  was  sent  by  rail  to  8anlt 
Ste.  Marie.  The  next  day  the  party  started  with  alight  outfit  for  Maple  HiU, going 
by  rail  to  Vinton. 

There  was  heavy  rain  and  snow,  and  the  roads  into  Maple  Hill  were  in  very  bad 
condition.  Tlie  station  was  reached  on  the  12th.  A  few  trees  haxL  to  be  cleared  from 
the  line  to  see  Rabbits  Back  target,  the  instrument  being  much  lower  than  the  tar- 
get on  station.  The  angles  to  Rabbits  Back  were  completed  on  the  14th,  and  tbe 
{>arty  arrived  at  Sault  Ste.  Marie  the  16th. 

In  the  ofUce,  since  returning  from  the  field,  the  notes  of  the  field  work  have  bern 
reduced.  The  local  ad  j  nstments  of  angles  were  made  by  the  method  of  least  sqnaree 
for  nine  stations,  and  the  general  adjustments  for  two  quadrilaterals  and  one  hexa- 
gon. The  lengths  of  the  triangle  sides  were  computed.  The  geographical  positions 
of  the  primary  and  secondary  points  were  computed.  The  observations  for  azimotli 
made  at  West  Base,  Mackinaw,  were  reduced,  aud  also  the  observations  for  magnetic 
declination  made  during  the  season.  The  zenith-distance  observations  with  vertical 
circle  were  reduced  and  tabulated,  and  the  heights  of  ground  at  the  station  derived. 

The  initial  point  for  the  heights  is  Station  Larke,  the  height  of  which  is  800.95  feet 
above  mean  tide,  New  York  Harbor.  This  was  determine<l  by  spirit  level  from  the 
bench  mark  on  lock  wall  at  Sault  Ste.  Marie,  a  distance  of  4  miles.  Tbe  elevation 
of  bench  mark  is  583.29  feet. 

The  heights  derived  iVoni  the  zenith  distances  are  as  follows : 
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1  ^"^T»^>J<'fl  ^o8.  1  and  4  are  given  the  primary  and  secondary  triangles  and  the 
lengths  of  sides  as  derived  from  the  Sault  Ste.  Marie  base  line. 

in  lables  Xos.  2  and  3  are  given  the  geographical  positions  of  the  primary  and 
secondary  triangulation  points  and  the  azimuths  of  the  lines  dependent  on  the  lati- 
tude, longitude,  and  azimuth  observed  at  Sault  Ste.  Marie  Observaton'. 
fr^  fL^  1  "^^  f ,  triangulation  may  be  noted  the  location  of  Spectacle  Reef  Light, 
if «?!.«*•  ®"  I  ^^.^^  ^^'  ^^^y^  Kiver  triangulation  on  the  line  Detour-Drummond,  and 
GooaA  T«7Ji.  1^  ^1  triangulation  across  the  upper  peninsula  from  stations  Robinson, 
R?^^ri«foniV.^"*^  ^**^i^l°*'^.^«^*'^^-  The  triangle  Detour-Dmmmond-Spectacle 
and  DmmnfnnS  ""  ^  ^^etermine  the  position  accurately,  but  the  angles  at  Detoor 
H  Detonr  nn^ntS  ^®  "*°/  '"  Connection  with  the  angle  at  Robinson  to  determine 
Ditou?  to  Rohfn^^™J^S°^  *''®  "^*  \^«^^'^  ^""^"^  Robinson.  The  lengths  of  lines  from 
i^eiour  to  Kobinson,  and  Dmmmond  to  Robinson,  and  the  angles  in  the  triangles  to 


Digitized  by  CjOOQIC 


APPENDIX   C  C  C ^NORTHERN   AND   NORTHWESTERN    LAKES.      4107 

Saltera  Hill  ^ere  corapnted  from  the  angles  at  Saltcra  Hill  and  tlio  iucltidin;;  sides. 
With  theso  sides  and  the  angles  to  Spectacle  Reef  Light  the  location  of  the  light  was 
derived. 

SPECTACLE  BEEF  LIGHT- HOUSE. 


Location. 


From  Ifacklnac-RobinBon . 
From  Robinson-DrnnimoDd 
From  Kobineon-Detour. . . . . 
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The  differences  in  the  location,  0.037''  in  latitude  and  0.038''  in  longitude,  amount 
to  3.7  foet  in  northing  and  southing,  and  2.7  feet  in  easting  and  westing.  The  lati- 
tude of  Sanlt  Ste.  Marie  Observatory  is  46^  30'  06.27",  and  the  longitude 84^  20'  48.75". 
The  length  of  the  line  from  Sanlt  Ste.  Marie  Observatory  to  Spectacle  Keef  light- 
house is  about  270,971  feet.  The  differences  in  latitnde  and  longitude  of  Spectacle 
Beef  correspond  to  a  dilference  in  length  of  the  line  of  3.1  feet,  or  -grkrijit  ^^^  &  <^if- 
ference  of  2.6"  in  the  azimuth  of  the  line. 

Very  respectfully,  your  obedient  servant, 

Thomas  Rcssbjx,  Assistant  Engineer. 
Mr.  E.  8.  Whkklsr, 

Assistant  Engineer. 
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Table  No.  i,—Triangulation  of  twtiary  siaHonB  and  ligkthoutm. 


Stations. 


Adjusted  aogles. 


8id« 


MoGolpina  Point  Light-Hooae 

St.  Ignace 

KaoUnao  Island 

HoOnlpins  Point  Light-Hoase 

Bobinson 

Haokinao  Island 

Bois  Blanc  Light-House 

Mackinac  Island 

Goose  Island 

Bois  Blanc  Light-Hoase 

Rabbits  Back 

Bobinson 

Bois  Blanc  Light-Honse 

St.  Ignaoe 

Bobinson 

Bonnd  Island  Light-Honse 

St.  Ignace 

Mackinac  Island 

Bonnd  Island  Light- House. . . . 

East  Base 

WestBase 

Bonnd  Island  Light-House 

Bobinson 

Goose  Island 

Spectacle  Reef  Light-House... 

Bobinson 

Mackinac  Island 

Spectacle  Beef  Light-Hoase. . . 

BobinsoD 

Goose  Island 

Spectacle  Beef  Light-House. . . 

Robinson 

Drommond 

Spectacle  Beef  Light-House. . . 

Bobinson 

Detour 

Point  St.  Martin 

Goose  Island 

Mackinac  Island 


23  10 
128  43 
28  05 


12.56 
51.15 
56.42 


180  00  00.13 


15  44 

8  05 
156  10 


05.60 
07.80 
47.02 


180  00  00.42 


66  81 
47  15 
66  18 


50.56 
08.74 
OLld 


180  00  00.48 


62  36 
62  24 
54  59 


12.15 
41.04 
08.51 


180    00    01.70 


78  42 
58  16 
48    01 


25.12 
26.76 
09.75 


180    00    0L63 


78    02 
17    66 

84    00 


26.27 
34.02 
50.75 


180    00    00.04 


20  26 
04  17 
56    16 


28.54 
17.34 
14.31 


180  00  00.19 


24  10 
26  43 
120  06 


14.17 
03.93 
42.44 


180  00  00.54 


42  12 
67  04 
70  42 


87.04 
28.07 
56.55 


180  00  02.66 


19  55 
36  00 
122  03 


44.01 
49.91 
27.05 


180  00  00.97 


73  05 
46  47 
00  06 


53.06 
13.27 
50.82 


180  00  03.15 


68  10 
45  06 
66  41 


4&53 
08.56 
05.71 


180  00  02.80 


85  44 
00  09 
34  06 


08.75 
15.95 
85.62 


180    00    00.82 


Jf«f0r«. 

7,317.69 
14,506.81 
8,759.67 


27.070.16 
14.506.66 
41,655.18 


16^101.55 
12,892.12 
16,065.03 


28.664.66 
28,614.70 
26,442.29 


82,990.25 
28,614.62 
22,961.78 


7.317.69 
2,304.36 
7,439.30 


6,570.57 
18,348.40 
11,132.63 


15,808.59 
17,352.90 
20,947.85 


27,970.16 
88,343.13 
39,295.59 


15.803.59 
28.553.88 
39,295.05 


43.  .165. 80  I 
33,0.12.35 
39,297.05  I 


39. 725. 51 
80.329.45 
39,296.96 


16.103.55 
14.006.51 
9.065.64 
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Table  No.  i.^Triangulation  of  tertiarg  $taii(m8  and  lighthausea'-Contijined. 


Stations. 


AfUiuted  aoglee. 


Sides. 


Bidss. 


Smokestack  at  St.  Ignace 

Babbits  Back 

Mackinac  Island 

Smokestack  at  St  I;;nacc 

SastBase 

West  Base 

Smokestack  at  St  Ignaco 

St  Ignace 

BabbltaBack 

Smokestack  at  St  Ignaco 

Mapleflin 

Bobinson 

Flagstaff  on  Grand  Hotel 

St.  lenace 

Mackinac  Island 

Flagstaff  on  Grand  Hotel 

East  Base 

WestBase 

Manietfc  Station  at  West  Base 

St  Xgnace 

ICacfinac  Island 


97  51 
88  44 
48    24 


25.81 
82.87 
01.45 


180    OO    00.18 


86  38 
57  00 
86    20 


21.38 
56.38 
42.39 


180    00    00.16 


111    54 

64    34 
3    41 


05.68 

81 

23.48 


180    00    00.01 


58  38 
60  15 
66    11 


15.62 
29.16 

17.5 


180    00    02.27 


132  58 
6  26 
40    84 


66,25 
28.21 
86.55 


180    00    00.01 


29  20 
87  11 
63    27 


49.72 
52.82 
17.66 


180    00    00.20 


28  00 
129  27 
27    22 


58.64 
89.54 
2L94 


180    00    00.12 


Meten. 

10, 8:;8. 38 
6, 817. 17 
7,517.65 


0,579.57 
9,248.16 
11,002.78 


7,733.65 

7, 517. 53 

536.40 


80, 081. 64 
32,409.20 
34,212.22 


7,317.69 
1, 122. 14 
6.50C46 


6,579.57 
13,408.92 
12,009.74 


7, 817. 60 
14,361.13 
8,552.37 


MUu, 

6. 736 
4.255 
4.671 


4.088 
5.747 
6.837 


4.806 
4.071 
0.833 


18.692 
20.176 
21.259 


4.547 
0.697 
4.048 


4.088 
8.332 
7.463 


4.547 
8.924 
5.814 


d.— report  of  mb.  h.  von  sghoit,  assistaitt  bkoinber. 

United  States  Engineer  Offioe, 
Sault  Ste.  Marie,  Mioh.,  June  SO,  1897. 

8iK :  I  have  the  honor  to  herewith  respeotfolly  Bnbmit  my  report  for  the  fiscal  year 
1897,  relating  to  those  operations  in  connection  with  the  survey  of  the  Northern  and 
Northwestern  Lakes— resurvey  of  the  St.  Marys  Rirer— of  which  I  have  had  charge. 

Sunopsie. — The  approved  season's  programme  consists  of  the  location  of  all  ''topog- 
raphy and  hydrography''  required  for  the  completion  of  the  resurvey  of  St.  Marys 
Bi  ver  and  of  the  extending  of  a  line  of  **  precise  levels"  to  the  shore  of  Lake  Huron. 

This  programme  was  fbOy  carried  out. 

The  scene  of  the  field  operations  was  all  that  territory  which  is  embraced  in  the 
projected  chart  No.  1  of  the  St.  Marys  River,  which  extends  from  the  latitude  of  Old 
Fort  St.  Joe  south  to  the  mouth  of  the  St.  Marys  River  at  Detour  Light,  a  distance 
of  about  7i  miles,  and  from  the  shore  of  the  Upper  Peninsula  of  Michigan  easterly 
over  Potagannissing  Bay  to  Sulphur  Island,  off  the  north  entrance  to  False  Detour 
Passage,  a  distance  of  about  19  miles. 

The  character  of  the  field  operations  was : 

First,  extending  the  established  secondary  triangulation  system  to  Sulphur  Island 
Light,  being  the  most  western  point  in  these  waters  which  has  been  geodetically 
determined  during  the  last  admiralty  survey  executed  by  the  Dominion  of  Canada; 

Second,  extending  the  established  tertiary  triangulation  system  over  the  islands  of 
Potagannissing  Bay,  the  south  shore  of  St.  Joseph  Island,  the  north  shore  of  Drnm- 
inona  Island,  and  the  Detour  Passage; 


Third,  locating  all  shore  topographv  within  the  territory  described; 
Fourth,  sounding  all  the  waters  within  this  territory  sufficiently  to  deyelop 
submarine  contours;  and 


fathom 
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Kilth.exUiHlin);  preci*^  levels  from  a  point  on  the  Charlotte  River  near  the-Haj 
Lake  shore  to  Pt'tour  Light  on  Lake  Horon  ahore. 

A'arra/ir«.— The  Held  ori^iinization  under  my  charge  conaieted  of  a  partjof  siztear 
iiieuib«'n,  whit  h  was  houiied  anil  soheisted  on  the  U.  8.  qaarterboat  Haji  Lake  with 
th(*  ir.  8. 6t«*uiii  tii^  M}fra  attached.  This  party  left  Sanlt  Ste.  Marie,  Mich.,  on  Jnly 
1, 1^96,  reaching  the  hrst  camp  at  Harbor  Island  the  same  day.  On  Jaly  16,1896, 
camp  was  moved  to  Htiriit  Island;  on  Aiif^nst  20  back  to  Harbor  Island,  andoo  8ep- 
teiuber  3  to  Detoiir,  where  the  party  remained  until  October  6,  when  it  retacned  to 
Saiilt  Ste.  Marie,  Mirh.,  and  waa  disbanded  on  October  7.  Ou  September  23  a  party 
of  five  members  was  detaehed  to  continue  the  work  of  carrj'ing  the  precise  levels 
over  territory  too  diNtaiit  from  the  camp  at  Detour.  The  level  party  remained  in  tbe 
field  until  October  :U),  when  it  also  returned  to  Saolt  Ste.  Marie,  MiclL.,  and  .watr 
disbauded  October  31, 1896. 

FIELD  orKRATIOKS  IK  DBTAIU 

Secondary  triangMlation. — The  reconnaissance  and. planning  for  this  'watk^wn' 
CKecuted  during  the  ]>reeeding  season.  The  approved  system  consisted  of  t^ree 
qnadrilat4'ra]s  depurtin;;  fiom  the  established  secondary  line  Harbour- Bacon  as  fol- 
lows: Harbonr-Bacon-fUirnt  Poiut-Bnmt  Island,  Harbour-Burnt  Island-Kocrnish- 
Chippewa,  Chippowa-Kocruish-Serpent-Sulphur,  the  latter  being  the  objective 
point. 

Two  additional  qna<lrilatoml8  were  planned  from  this  system,  one  northerly  ftom 
line  Kocrnish-Serpent  to  Grande  Point  and  A  ^52  on  the  sonth  shore  of  St.  Joseph 
Island,  and  one  southerly  from  line  Serpent-Sulnhnr  to  A  343  and  A  345  on  the  north 
shore  of  Drummond  Inlaud,  in  order  to  locate  the  terminal  points  of  shore  topogrsr 
phy  at  the  eastern  limit  of  the  surveyed  area  by  secondary  determination,  as  well 
as  checking  the  tertiary  extensions  in  this  direction. 

Of  the  obHerving  HtatioiiH  required  in  thin  secondary  system,  those  at  Harboar, 
Burnt  Toint,  and  Chippewu  had  I>een  erected  by  a  construction  party  during  th« 
season  of  1894,  the  iirst  two  being  described  in  the  Annual  Report  for  1SS5,  Appeodiji' 
£  E  K,  page  4177,  in  the  report  of  Assistant  Engineer  Glen  E.  Balch  j  station  Chip- 
pewa is  located  on  Drnniniond  Island,  on  the  eastern  end  of  the  point  of  tkeeaaie 
name,  being  about  the  northernmost  point  of  the  island;  the  top  of  the  tripod  is 
about  12  feet  above  the  surface. 

The  observing  Stat  ions  at  Kooruish  and  Serpent  were  conatraoted  during  theeeMon 
of  1895,  and  are  described  in  my  report  on  page  4058,  Appendix  E  £  £  of  the  Aaniial 
Keport  of  1896. 

The  other  stations  of  the  secondary  system,  namely,  Bnmt  Island,  Snlnhur  Island, 
A  252,  Grande  Point,  A  343,  and  A  345  were  established  and  constrnctea  during  the 
season  covering  this  report. 

Station  Burnt  Island  is  located  on  the  island  of  the  same  name,  being  in  American 
waters,  in  section  21,  range  5  east,  township  43  north,  on  the  highest  point  of  land 
in  a  small  clearing  on  the  land  of  Mr.  Spencer  Hill.  The  geodetic  point  is  a  |-inch 
hole  drilled  in  the  top  of  a  cut  stone  6  by  6  by  24  inches  between  the  letters  U.  S. 
The  surface  mark  is  a  nail  in  center  of  10-inch  wooden  post.  The  top  of  the  obserr- 
in^  tripod  is  about  35  feet  above  the  surface.  Stati*on  Sulphur  is  on  Snlphnr  Island, . 
being  in  Canadian  waters,  about  3  miles  northerly  from  the  northeast  end  of  Dram- 
mona  Island  and  off  the  north  entrance  to  False  Detour  Passage.  The  geodetic  point 
is  the  center  of  the  light  tower  located  on  the  south' end  bf  the  island. 

Station  Grande  Point  is  on  St.  Joseph  Island  on  the  point  of  land  of  the  same 
name,  which  is  the  easternmost  point  of  the  island.  The  geodetic  point  is  a  hole 
drilled  in  the  top  of  a  large  granite  bowlder  inside  of  a  square.  The  top  of  the^^pod 
is  about  12  feet  above  the  surface. 

Station  252  is  located  on  Caradoe  Point,  on  the  south  shore  of  St.  Joseph  Island, 
the  geodetic  point  and  the  tripod  being  the  same  as  described  for  station  Grande 
Point. 

Stations  343  and  345  are  located  on  the  north  shore  of  Drummond  Island^  the  geo- 
detic points  being  holes  drilled  in  large  bowlders  and  the  observing  tripods  being  5 
feet  high. 

The  methods  followed  in  the  secondary  triangnlation  work  were  those  usual  with 
direction  instruments,  the  angles  being  measured  with* the  Pistor  db  Martins  transit 
SPj-i}  system  contained  20  separate  triangles,  involving  the  measuring  of 

mete    '*'***'**^^'    The  longest  linein  the  system  is  Kooruish-Salphor,  being  13,679.68 

TERTIARY  TRIANGULATION. 

8v2^m^J^«S  teiangnlation  covering  the  territory  was  planned  aa  a.  continuous 
tln^H^in^^^}^^^''^^^^u^^^^'^'''f^  ^'^^^'^  *»<^  <^^OHing  on  the  established  secondary 
une  Harboui-Baoon.    This  system  embraced  51  stStione  which  were  occupied  by 

Digitized  by  CjOOQIC 


APPENDIX '  C  C  C — ^ROBTHEBN   AND  KORTHWEBTERN   LAKES.     '4117 

surface  tripods  firmly  anchored,  the  station  point  being  marked  on  a  stone  below 
surface  with  wooden  post  above.  Each  tripod  had  its  corresponding  station 
nnmber  cnt  on  the  face.  Thirty-eeTenof  these  stations  are  located  on  as  many  dif- 
ferent islands,  4  on  St.  Joseph  Island,  8  on  Drnmmond  Island,  and  3  on  the  npper 
peninsnlar  shore.  The  system  contained  98  triangles,  requiring  the  measuring  of 
z85  separate  angles.  In  addition  to  these,  45  angles  were  measured  for  the  determi- 
nation of  15  lights  and  buoys.  The  instrnment  employed  in  this  work  is  the  I  tuff 
&,  Berger  transit  No.  245,  and  the  methods  followed  those  usnal  with  repeating 
instruments.    All  pointings  were  made  to  targets  fixed  in  top  of  station  tripods. 

TOPOGRAPHY. 

The  topographical  field  operations  consisted  in  the  location'of  all  the  shore  lines,  of 
details  important  to  navigation,  of  elevations  for  development  of  20-foot  contours,  of 
roads,  houses,  timber  limits,  and  all  other  topographic  inshore  features  within  the  ter- 
ritory of  the  programme,  resalting  in  the  complete  survey  of  all  the  islands  and  shore 
lines  within  the  area  of  projeotM  chart  No.  1,  St.  Marys  River,  as  far  as  the  mouth 
of  the  St.  Marys  River  at  Detour  Light  and  extending  along  the  north  shore  of  Lake 
Huron  from  Detour  Light  westerly  to  Carlton  Bay,  and  easterly  to  and  including 
Whitney  Bay  on  the  south  shore  of  Drnmmond  Island.  The  instruments  employed 
in'  this  work  were  the  transit,  plane  table,  and  Wye  level,  and  the  general  methods 
followed  those  of  the  stadia  survey  referred  to  and  controlled  from  criangulation 
points. 

lu  the  course  of  this  work  the  following  points  were  instmmentally  occupied: 
Eleven  secondaries,  55  tertiaries,  887  transit,  and  329  plane-table  stations. 

llie  distance  of  developed  shore  line  thus  located  was  about  121.5  miles.  The  high- 
est elevation  found  was  near  Detour,  about  724  feet  above  mean  tide,  New  York. 

All  topography  located  was  plotted  on  29  plane-table  sheets  of  the  approved  form 
on  a  Bcale  of  1 :  10000. 

HYDBOORAPHT. 

The  hydrographic  field  operations  consisted  in  sounding  over  all  the  waters 
between  the  islands  in  the  territory  covered,  and  of  the  detail  surveys  of  all  shoals 
near  navigable  water.  The  method  employed  in  shallow  waters — less  than  3  fath- 
oms— was  to  sound  with  poles  from  small  boats  being  rowed  along  lines  between 
fixed  shore  ranges,  and  in  deep  waters  by  sounding  with  lead  lines  from  the  steam 
tug  running  at  the  speed  of  3  miles  per  hour  and  being  pointed  to  by  2  transits 
from  triangulation  stations  simultaneonsly,  at  intervals  of  Ave  minutes  or  less.  Suf- 
ficient sounding  lines  were  planned  to  thoroughly  cover  the  territory,  the  individual 
soundings  being  taken  at  50-foot  intervals  or  less.  Only  suitable  calm  days  were 
devoted  to  this  work. 

The  total  distance  of  developed  sounding  lines  was  about  99  miles  in  shallow  waters 
and  about  178  miles  in  deep  waters,  making  in  all  about  30,000  individual  soundings. 

Nine  shoals  were  surveyed  by  control  from  nearby  triangulation  stations  and  fixed 
buoys. 

The  deepest  soundings  were  fonnd  to  be  abont  150  feet  in  the  Detour  Passage. 

All  hydrographio  field  work  was  reduced  and  platted  on  the  before-mentioned  plane- 
table  sheets. 

PRKCISR-LEVBL  WORK. 

The  extension  of  precise  levels  to  the  shore  of  Lake  Huron  was  entered  upon 
dnring  the  season  of  1895  and  reported  on  by  me  as  on  pages  4058,  4059,  and  4060  of 
Appendix  E  E  E  of  the  Annual  KefKirt  for  1896.  The  work  was  completed  daring 
the  season  covered  now. 

A  special  report  treating  of  this  work  and  containing  description  of  lines  run,  of 
permanent  bench  marks  established,  of  methods  employed,  and  of  the  results  secured 
IS  hereto  attached. 

The  office  operations  which  were  carried  on  under  my  charge  during  the  period 
reported  on  have  consisted  of  the  rednotion  and  adjustment  of  the  secondary  and 
'  tertiary  triangulation,  the  computation  of  geographical  coordinates  for  secondary 
points,  and  of  rectangular  coordinates  for  tertiary  points,  and  li>>:hts  and  buoys,  and 
of  the  tabulating  of  the  resalting  data  in  tables  1,2, 3,  and  4  hereto  appended ;  of 
platting  all  topogrnphy  located  and  of  all  soundings  made;  of  reducing,  adjusting, 
and  tabulating  the  data  resulting  from  the  precise-level  work,  and  of  continuing  the 
compilations  on  the  approved  form  of  record  sheets  No.  29,  Milford  Haven ;  No.  30,  Ser- 
pent; No.  31,  Sulphur  Island,  which  leaves  record  sheets  No. 32,  Chippewa;  No.  33, 
IPotA^nnissing;  No.  34,  Maud  Bay ;  No.  35,  Detour;  No.  36,  Detour  Pa88age,  yet  to  be 
compiled  in  order  to  fully  complete  the  uniform  office  records  of  the  entire  topographic 
and  hydrographic  surveys  executed  dnring  the  seasons  of  1893, 1894, 1895,  and  1896  on 
the  project  of^the  resurvey  of  the  St.  Marys  Kiver. 
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FINANCIAI.  8TATBXBMT* 

The  total  expenditures  for  field  operations  nnder  my  charge  daring  the  fiMil  year 
1897  were  as  follows : 

For  salaries 13,336.51 

For  BubBistence 965.43 

For  fuel 138.80 

For  outfit  and  repair  of  same 245.04 

For  20  per  cent  of  original  cost  of  instrument  outfit,  the  same  amount  hav- 
ing been  charged  to  field  operations  for  fiscal  years  18i*4, 1895,  and  1896..        61.00 

Total 4,746.78 

Of  this  amount  the  proper  allotment  to  the  various  operations  is  as  follows: 

Triangulation $1,680.73 

Topography 1,140.58 

Hydrography 1,061.87 

Precise-level  linos 863.60 

Total 4,746,78 

PBR80NNKL. 

During  the  season  I  was  assisted  by  Recorders  Andrew  J.  Swift  and  Howard  K. 
Eavenson,  who  performed  their  various  duties  at  all  times  in  the  most  satisfaetory 
manner.  Recorder  H.  N.  Eavenson  had  personal  charge  of  the  precise-level  work, 
and  proved  himself  in  every  wa}-  highly  proficient  to  execute  the  work  he  vis 
intrusted  with.  I  also  desire  to  acknowledge  the  valuable  assistance  of  Rodman 
Murray  Blanchard,  who,  during  the  greater  portion  of  the  field  season,  was  in  charge 
of  instrumental  work,  in  all  of  which  he  proved  himself  conscientious  and  painstaking. 
Very  respectfully,  your  obedient  servant, 

H.  YON  SCHON,  A99%stani  Engiuer, 

Mr.  £.  S.  Wheblrr,  Anistant  Engineer, 


b.— report  of  mr.  h.  von  bghon,  assistant  bnqinbbb. 

Unitbd  States  Engineer  Officb, 
Saull  Sie.  Marie,  Mieh,,  June  SO,  1837, 

Sir  :  I  have  the  honor  to  herewith  submit  a  special  report  on  the  completed  exten- 
sion of  precise  levels  from  Charlotte  River  to  Detour  light,  which  work  has  be«n 
under  my  charge. 

8ynop$i$,—The  programme  for  this  work,  as  approved  in  August^  1895,  consisted  of 
the  extending  of  the  precise-level  line  which  was  carried  from  Sanit  Ste.  Uarifi 
Mich.,  to  the  Charlotte  River,  a  distance  of  about  15  miles,  in  1883,  to  the  shore  of 
Lake  Huron,  near  the  Detour  light,  beine  a  distance  of  about  52  miles. 

Narrative, — The  field  work  was  entered  upon  on  September  18, 189^,  and  continued 
to  November  18,  1895,  but  by  reason  of  tlie  extreme  inclemency  of  the  weather  dar- 
ing this  period,  only  nineteen  days  could  be  utilized,  and  the  line  was  only  carried 
over  about  one-fifth  of  the  required  distance.  The  work  was  again  taken  up  on 
September  3, 1896,  and  completed  on  October  30,  1896. 

DESCRIPTION  OP  PRBCISE-LKVBL  LINE  IjOCATION. 

The  beginning  of  the  projected  extension  was  P.  B.  M.  8^,  being  the  southemmosl 
bench  mark  on  the  line  of  precise  levels  carried  from  P.  B.  M.  '*  F"  on  the  wall  of 
the  Wcitzel  Lock  in  1883  by  Joseph  Ripley,  assistant  engineer.  This  bench  ia 
described  as  the  top  of  a  boat  spike  driven  in  a  cut  in  the  east  side  of  a  double  elm 
tree  standing  on  the  east  side  of  the  Hny  Lake  road,  and  on  the  south  bank  of  the 
Charlotte  River.  The  bench  was  found  and  identified,  but  in  accordance  with  your 
instructions,  another  P.  B.  M.  was  established  in  close  vicinity  of  P.  B.  M.3i.  The 
actual  point  of  beginning  of  the  line  of  precise  levels  carried  under  my  charge  from 
Charlotte  River  to  Lake  Huron  is  therefore  P.  B.  M.  Charlotte  River,  about  140 
feet  sonth  of  the  south  bank  of  Charlotte  River  and  on  the  east  side  of  the  Hay  Lake 
road ;  thence  the  line  continues  south  along  the  Hay  Lake  road  to  the  intersection  of 
the  Rosedale  road  about  700  feet;  thence  westerly  along  the  Bosedale  road  to  the 
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interaection  with  the  County  road  about  1  mile;  thence  southerly  along  the  County 
road  about  3  miles;  thence  easterly  along  the  Conntrroad  about  haJf  a  mile  to 
P.B.M.  Barbeau  Settlement;  thence  easterly  along  the  County  road  about  half  a 
mile ;  thence  southerly  along  the  County  road  about  1  mile ;  thence  easterly  along  the 
County  road  about  three-quarters  of  a  mile;  thence  generally  southerly  following 
the  County  road  for  a  distance  of  about  4  miles  to  the  crossing  of  Little  Munuskong 
River  at  Keldon  post-office;  thence  southerly  along  the  County  road  about  1,400  feet 
to  P.  B.  M.  Munuskong ;  thence  southerly  along  the  County  road  for  about  1  mile 
to  the  Big  Munuskong  River;  thence  westerly  along  a  road  and  the  north  side  of  the 
Big  Munuskong  River  for  about  three-quarters  of  a  mile;  thence  southerly  along  the 
County  road  crossing  the  Biff  Munuskong  River  and  continuing  along  said  road 
southerly  for  a  distance  of  about  3  miles  to  P.  B.  M.  Kelley ;  thence  easterly  along 
a  road  for  1  mile;  thence  southerly  along  a  road  for  1  mile;  thence  easterly  along  a 
road  for  1  mile ;  thence  southerly  along  a  road  for  1  mile  to  P.  B.  M.  Fair  view  at 
Sims  Comer;  thence  southerly  along  the  same  road  for  1  mile;  thence  easterly  along 
the  County  road  for  1^  miles;  thence  southeasterly  along  the  same  road  for  one-haS 
a  mile;  thence  southerly  along  the  same  road  for  three-auarters  of  a  mile  to  Tripps 
Comer;  thence  easterly  along  the  County  road  for  1  mile  to  P.  B.  M.  Tripp;  thenoe 
southerly  along  the  same  road  for  1  mile;  thence  easterly  along  the  road  for  2  miles; 
thence  southerly  along  the  County  road  for  1  mile;  thence  easterly  along  the  road  for 
half  a  mile  to  P.B.M.  Hudsons  Comer;  thenoe  southerly  along  the  road  for  1 
mile;  thence  easterly  along  the  road  for  about  3  miles  to  P.  B.  M.  Gatesville. 

From  this  point  a  branch  line  was  run  northeasterly  along  the  Raber  road  for  a 
distance  of  about  2  miles  to  P.  B.  M.  Raber,  being  near  the  shore  of  St.  Marys  River. 

From  P.  B.  M.  Gatesville  the  line  follows  the  road  southerly  for  about  2  miles, 
thence  southeasterly  for  about  1  mile,  thence  easterly  for  half  a  mile,  thence  south- 
erly for  about  1  mile  to  P.  B.  M.  Schlesser,  at  Rusks  Comer,  thence  southerly  for 
about  1  mile  to  Camerons  Comer,  thence  generally  easterlv  along  the  Detour  road 
for  about  4^  miles  to  P.  B.  M.  Caribou  Lake,  on  the  south  side  of  Caribou  Lake, 
thence  continuing  generally  easterly  along  the  same  road  for  about  4  miles  to  P.  B.  M. 
Detour,  in  the  vina<;e  of  Detour  and  at  the  southwest  comer  of  Superior  and  Drum- 
mond  streets,  and  thence  generally  southwesterly  along  a  road  for  about  3  miles  to 
P.  B.  M.  Detour  Light,  being  under  the  light  tower  and  the  terminal  of  the  Precise 
Level  line. 

DRSCniPnON  OF  PERMANENT  BENCH  MARKS. 

Thirteen  permanent  bench  marks  were  established  along  the  line,  the  location  of 
each  being  described  as  follows: 

Permanent  bench  mark  Charlotte  River  is  described  as  being  the  top  of  a  f-inch 
iron  bolt,  projecting  about  2  inches  above  the  top  of  a  cut  stone  2  feet  long  and  6 
inches  square,  with  the  letters  '*  U.  S.''  cut  in  ton  of  stone.  The  stone  rests  on  a 
stiff  clay  bottom,  its  top  being  about  3  feet  below  tne  surface  of  the  ground.  A  cedar 
post  4  inches  sqaare  stands  on  top  of  the  stone  and  about  1  foot  above  surface,  with 
the  letters  ''  U.  S.  B.  M."  cut  in  its  faces.  It  stands  about  3  feet  from  east  nde  of 
Hay  Lake  road  and  about  140  feet  south  from  the  south  bank  of  Charlotte  River. 
It  is  referred  to  the  following  witnesses : 

A  stone  4  inches  square  and  projecting  about  5  inches  above  ground  with  letters 
"U.  8."  cut  in  its  side,  south  64°  west,  69  feet  from  P.  B.  M.  Charlotte  River. 

P.  B.  M.  3J  is  north  50'  west,  126.4  feet  from  P.  B.  M.  Charlotte  River. 

The  northeast  corner  of  a  house  on  east  side  of  road  is  south  1°  10'  east  from 
P.  B.  M.  Charlotte  River. 

The  southeast  comer  of  a  house  on  west  side  of  road  is  south  20^  40'  west  from 
P.  B.  M.  Charlotte  River. 

Permanent  bench  mark  Barbeau  Settlement  (formerly  called  Barber)  is  described 
as  being  the  top  of  a  i-inch  iron  bolt,  projecting  one-half  inch  above  the  top  of  cut 
stone  2  feet  long  and  6  inches  square,  with  its  top  about  3  feet  below  the  surface  of 
the  ground.  A  cedar  post  4  inches  square  is  set  on  top  of  stone  and  projects  about 
1  foot  above  the  ground,  with  the  letters  **  U.  S.  B.  M.''  cut  in  two  sides.  The  bench 
mark  is  on  the  south  side  of  the  road,  3  feet  from  the  fence  on  top  of  a  little  knoll, 
with  the  following  references  to  witness: 

A  small  oak  tree  on  south  side  of  road  is  south  89^  15'  east,  189.5  feet  from  bench 
mark. 

The  southeast  comer  of  a  house  north  of  road  is  north  18^  east  from  bench  mark. 

The  southeast  comer  of  a  bam  south  of  road  is  south  86^  15'  west  from  bench  mark. 

Permanent  bench  mark  Munuscong  w  described  as  being  the  top  of  a  i-inch  iron 
bolt  projecting  about  half  an  inch  above  the  surface  of  a  cut  stone  2  feet  long 
and  6  inches  square,  which  is  set  in  the  ground  resting  on  stiff  clay  bottom,  with  its 
center  about  3  feet  below  the  surface  of  the  ground.  A  cedar  post  5  inches  square 
is  set  on  top  of  stone  and  projects  about  10  inches  above  ground.    P.  B.  M.  Munus- 
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conp^BtBBdB  in  the  Maniiseoog  rtM^d  near  the  east- side  of  it  3  foet  from  the  fsnee, 
iK-ar  the  Dorthwent  corner  of  Walter  Todd's  field,  with  the  following  refermoeB  to 

To  qaarter-section  post  north  15"  weat,  213  meters  from  P.  B.  M. 

To  north  went  corner  of  bam  aonth  2°  30 '  east,  91  meters  from  P.  B.  M. 

To  northeast  corner  of  honse  sonth  12«^  15  *  west,  243  meters  from  P.  B.  M. 

Permanent  benrli  mark  Kelley  is  described  as  being  the  top  of  an  iron  bolt  leaded 
into  a  stone  6  inthes  sqoare  on  top  and  20  inches  high.  The  bolt  is  abont  one-half 
inch  aboTe  the  stone  and  is  between  the  letters  "IT.  8."  cttt  into  the  top  of  the 
stone.  A  cedar  post  6  inches  in  diameter,  squared  to  4  inches  on  top,  has  the  letters 
"  U.  8.  B.  M."  cat  into  opposite  sides,  is  placed  above  the  stone,  bat  is  separated  frtsm 
it  by  a  layer  of  clay.  The  post  projects  3  feet  above  the  groand.  The  stone  is 
buried  in  the  clay  with  its  top  2.5  feet  below  the  gronnd.  It  is  on  the  soath  side 
of  the  road,  and  will  be  east  of  the  other  «oad  when  it  is  opened.  No  trees  of  snffi- 
cient  size  are  near  it  to  which  it  conld  be  referred.  Thestoneis  1  mileeastand  Imile 
soath  of  Sterlin^ville  and  3  miles  east  and  1  mile  north  of  Pickford. 

Permanent  bench  mark  Fairview  is  described  as  being  the  top  of  a  |  inch  inm 
bolt,  set  in  the  top  of  a  stone  6  inches  square  on  top  and  20  inches  high.  The  bolt 
projects  one-half  inch  above  the  stone,  which  has  the  letters  "U.  S.^  cut  into  its 
upper  face.  The  stone  is  buried  in  sand,  with  its  top  2.5  feet  below  the  surface  of 
the  ground.  A  cedar  post  6  inches  in  diameter,  with  its  top  squared  to  4  inches  and 
the  letters  "U.  8.  B.  M."  cat  into  oppoi^te  faces,  is  set  over  the  stone,  but  is  separated 
from  it  by  a  layer  of  sand. 

The  stone  is  near  the  Fairview  schoolhonse  and  is  on  the  northeast  comer  of  tks 
road.  It  is  5  miles  east  and  1  mile  soQth  of  Pickford  and  3  miles  north  and  1  mik 
west  of  Stalwart. 

Permanent  bench  mark  Tripp  is  described  as  bein^  the  top  of  a  f-inch  iron  bolt  in 
tho  top  of  a  stone  6  inches  square  on  top  and  about  20  inches  high.  The  bolt  proJeetB 
abont  one-half  inch  above  the  top  of  the  stone,  which  has  the  letters  ''  U.  8."  cat  into 
it,  one  on  each  side  of  the  bolt.  The  stone  is  buried  2.5  feet  below  the  snrface  of  the 
gronnd  and  rests  in  Hand.  A  cedar  post  6  inches  in  diameter,  4  inches  square  on  top, 
with  the  letters  '<  U.8.B.M.''  cnt  into  its  opposite  faces,  ^s  placed  over  the  stone,  bat 
is  separated  from  it  liy  a  layer  of  sand. 

The  stone  is  on  the  east  side  of  the  road,  at  the  turn  by  the  bluff. 

Three  trees  have  been  blazed  and  marked  **  B.  P.''  and  a  nail' was  put  on  each  blaae. 

The  stone  is  1  milo  east  of  Tripps  Comer  and  2  miles  east  and  1  mile  north  of 
Stalwart. 

I  Permanent  bench  mark  Hudsons  Comer  is  described  as  being  the  top  of  an  iros 
bolt  leaded  into  a  out  stone  abont  6  inches  sqnareon  top  and  20  inches  high.  The 
bolt  is  about  one-qnarter  inch  id  diameter  and  projects  one-quarter  inch  above  tho 
sarface  of  the  stone.  The  stone  is  buried  in  the  sand,  with  its  top  about  2.5  feet 
below  the  gronnd.  The  letters  "  U.S."  are  cnt  into  the  top  of  the  stone.  The  stone  ii 
set  6  feet  south  of  a  fence,  8.5  feet  southeast  of  a  telephone  post,  and  47  feet  northwert 
of  a  section  comer  stake.  Acedarpo6t6inchesin  diameter,  with  its  upper  end  4  inches 
square,  has  the  letters  "U.S.B.M.''  cnt  into  opposite  faces,  and  is  directly  over  the 
stone,  with  about  6  inches  of  sand  between  the  top  of  the  stone- and  the  bottom  of 
the  post.    ITie  post  projects  10  inches  above  the  gronnd. 

Permanent  bench  mark  Gatesville  is  described  as  being  the  top  of  a  |-inch  iroa 
bolt  set  in  the  top  of  a  stone  6  inches  square  on  top  and  20  inches  high,  with  the 
letters  '•  U.S."  cnt  into  its  upper  face.  Thcbolt  projects  abont  live-eighths  of  an  inch 
above  the  stone.  The  stone  is  buried  in  sand,  with  its  top  about  3  feet  below  the 
surface  of  the  gronnd,  and  a  cedar  post  6  inches  in  diameter,  sqnarod  to  4  inches  on 
top,  with  the  letters  "  U.8.B.M."  cut  into  its  opposite  faces,  is  placed  over  the  stone, 
but  18  separated  from  it  by  a  layer  of  sand.  The  post  projects  2.6  feet  above  the 
groiina. 

¥*^^S  ?^"®  **  buried  on  the  north  side  of  the  conntr  road  1  mile  north  of  Gatesville. 
It  18  7  feet  west  of  a  large  hemlock  stump  at  the  comer  of  the  road. 
^Fermanent  bench  mark  Raber  is  described  as  being  the  top  of  an  iron  bolt  set 

The  bolt  projects 
'"  cut  in  its  upper 
p,  has  the  letters 

«j .  o.  n.  M.' cut  into  opposite  faces,  and  is  placed  over  the  stone.  It  projects  abont 
lit  V.  7^°^®  ***®  ground.  The  stone  is  buried  in  the  sand,  and  has  its  top  about  2.5 
shop  ground.    It  is  on  the  south  side  of  the  road,  below  the  blacksmith 


The  stoiiA  i«  i»n;irr^  Ti  ^,  ^^^^  "^  ^"«  letters  ••  U.  8."  cut  into  its  upper  i-.- 
e^oimr  A^in^^ilS  ^^"^  ?^1'  T^^  i*«  top  about  2.5  fbet  below  the snrfiS of  the 
grouna.    A  b-inch  cedar  post,  4  inches  square  on  top,  and  mth  the  letters  "  U.  8.  B.  M." 
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cut  into  opposite  faces,  is  placed  over  the  stone,  and  is  separated  from  it  b^  a  layer 
of  sand.  Tne  stone  is  at  Rusks  Corner,  near  the  Schlesser  schoolhouse,  and  is  on  the 
west  side  of  the  road,  and  about  2.5  feet  from  the  middle  of  it.  The  stone  will  be 
in  the  center  of  the  road  to  Schlesser  when  it  is  opened. 

Permanent  bench  mark  Caribou  Lake  is  described  ns  being  the  top  of  an  iron 
bolt  three-eighths  of  an  inch  in  diametoc  and  projecting  one-quarter  of  an  inch 
above  the  top  of  tho  stone.  The  stone  is  6  inches  square  on  top  and  20  inches  high. 
It  has  the  letters  "  U.  S.''  cut  into  its  top  face.  It  rests  on  sand,  and  its  top  is  about 
3  feet  below  the  ground. 

The  bench  mark  is  on  the  northeast  side  of  the  road  about  350  meters  east  of 
where  the  road  first  touches  the  lake  shore.  A  cedar  post  6  inches  in  diameter, 
squared  to  4  inches  on  top,  and  the  letters  "  U.  S.  B.  M.''  out  into  its  opposite  sides, 
is  placed  over  the  stone,  and  projects  about  3  feet  above  the  ground.  About  4  inches 
of  sand  separates  the  bottom  of  the  post  and  the  top  of  the  stone. 

Permanent  bench  mark  Detour  is  described  as  being  the  top  of  an  iron  bolt  set 
in  a  out  stone  6  inches  square  on  top  and  about  20  inches  deep.  The  bolt  is  about 
three-eighths  of  an  inch  in  diameter  and  projects  about  one  quarter  of  an  inoh  above 
the  stone.    The  stone  has  the  letters  "  U.  S.'' cut  in  top,  one  on  each  side  of  the  bolt. 

The  bench  mark  is  situated  at  the  southwest  corner  of  Superior  and  Drommond 
streets,  between  the  sidewalk  and  the  street.  It  is  about  2.5  feet  below  the  surface 
of  the  street,  and  a  oedar  post  6  feet  Ions  and  6  inches  in  diameter,  with  the  top 

Snared  to  4  inches  and  with  the  letters  <'  u.  S.  B.  M.''  cut  into  opposite  sides,  is  placed 
ove  it.    The  post  projects  about  3  feet  above  the  surface  of  tue  ground. 

Permanent  bench  mark  Detour  Light  is  described  as  being  the  center  of  a  cross 
cut  in  the  oast- iron  anchor  plate  at  the  northwest  comer  of  the  Detour  light-house. 
The  point  is  midway  between  the  post  and  the  northwest  bolt  in  the  plate,  and  is 
marked  <'U.  S.  X  B.  M."    The  letters  are  cut  into  the  nlate. 

The  temporary  bench  mark  is  a  cross  in  the  top  of  tiie  large  rook  Just  north  of  the 
ligb  t-honse.  The  cross  is  on  the  southwestern  comer  of  the  rock,  and  is  marked  with 
black  paint,  and  has  the  letters  ''  F.  B.  M.''  painted  beside  it. 

Record  sheet  No.  37,  "  Precise  Levels,''  containing  a  general  topographic  plot  of 
the  location  of  the  entire  level  line  on  a  scale  of  1:40,000,  and  detail  topographic 

S lilts  of  the  thirteen  permanent  bench  marks  established  on  a  scale  of  1: 10;0(X),  is 
ereby  respectfully  submitted  as  part  of  this  report. 

Fn&LD  WORK. 

The  party  executing  this  work  consisted  of  five  members.  Recorder  Howard  N. 
Eavenson  being  in  charge.  The  instruments  used  were  tho  Kern  level  No.  2  and 
the  precise  level  rods  No.  3  and  No.  5. 

The;  party  camped  in  tents,  and  was  moved  from  time  to  time  by  a  team  attached 
to  it  permanently. 

The  method  followed  was  generally  that  laid  down  in  ''Instractions  for  making 
precise  levels,''  as  appearing  in  Appendix  O  0,  pages  2426-2429,  of  the  Annual  Report 
of  1880  in  the  report  of  L.  L.  Wheeler,  assistant  engineer. 

Tlie  instrument  constants  were  determined  at  the  beginning  and  after  the  comple- 
tion of  the  work;  the  errors  of  collimation  and  inclination  were  determined  at  the 
beginning  and  end  of  each  dav's  operations,  and  return  levels  were  carried  over 
lines  between  bench  marks  ootil  the  discrepancy  between  the  two  lines  was  brought 
within  the  permissible  limit  equal  to  5  mm.  l/distance  in  kilometers. 

In  addition  to  the  carrying  of  the  precise  levels,  detail  topographic  snrvey  was 
made  of  the  entire  line  and  so  much  or  the  adjoining  country  as  was  inRtrnmentally 
obtainable  from  the  line.  This  survey  was  made  by  transit  and  plane  table  accord- 
iniF  to  the  methods  of  the  stadia  survey.  The  plat  of  this  survey  has  already  been 
referred  to  as  being  herewith  submitted. 

JUB8UI.TS. 

All  the  field  notes  were  reduced  and  the  resulting  data  adjusted  and  tabulated 
nnder  my  direction  by  Recorder  Howard  N.  Eavenson ;  but  owing  to  the  fact  that  I 
have  been  on  continuous  leave  of  absence  since  the  completion  of  the  field  work  of 
which  I  had  charge,  I  have  not  had  an  opportunity  to  make  that  duplicate  reduction 
and  adjustment  check  which  I  should  be  desirous  to  make  before  reporting  the  tabu- 
lated results. 

It  also  appears  that  greater  precision  might  be  secured  were  the  absolute  lengths 
of  rods  No.  1  and  No.  5  determined  by  something  better  than  comparison  with  rod 
No.  2,  the  latter  being  the  only  one  of  the  set  of  which  the  absolute  length  was  deter- 
mined by  comparison  with  a  standard  meter.  (See  report  of  Mr.  F.  W.  Lehnartz, 
assistant  engineer,  Appendix  L  L,  p.  1387,  Annual  Report  of  1878.) 
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FINANCIAL  BTATBMBNT. 

The  total  cost  of  the  work  of  extending  the  precise  levels  has  been  asfbllows: 

For  season  1895 $710.52 

For  season  1896 «63.eO 

Total r 1,574.12 

Very  respectfully,  yoar  obedient  servant, 

H.  VON  SCHON,  AMtUUtnt  En^nm, 
Mr.  E.  S.  Wheklkr, 

A»$i8tant  Mnginear. 


CCC  2. 

PRESERVATION  OF  BENCH  MARKS  ALONG  THE  ERIE  CANAL. 
REPORT  OF  MAJ.   WILLIAM  5.  STANTON,  CORPS  OF  EN0INEEE8. 

United  States  Engineeb  Office, 

Oswego,  N.  Y.^  July  20, 1897. 
General:  I  have  tlie  honor  to  sabjoin  hereto  my  animal  report  for 
the  fiscal  year  ending  June  30,  1897,  of  work  for  the  transfer  and  secu- 
rity of  certain  bench  marks  established  by  the  United  States  Lake 
Survey  in  1875  along  the  line  of  the  Erie  and  Oswego  canals.  The 
bench  marks  were  transferred  under  an  allotment  from  the  appropria- 
tion for  "Survey  of  Northern  and  Northwestern  lakes,"  1895. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major  J  Corps  of  Engineers^  U.  S.  A. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


SURVEY  OF  the  NORTHERN  AND  NORTHWESTERN  LAKES. 

[Allotment  for  aecuring  the  United  Statea  Lake  Survey  bench  marka  threatened  with  obliteratioii  t>T 
the  enlargement  of  the  Erie  Canal.] 

In  the  enlargement  of  the  Erie  Canal  the  lengthening  and  raising  of 
the  walls  of  the  locks  and  the  raising  of  the  bridge  piers,  now  in  prog- 
ress by  the  State  of  New  York,  would  obliterate  the  following  bench 
marks,  which  were  cut  upon  the  locks  and  piers  and  which,  in  Novem- 
ber, 1896,  were  temporarily  transferred  as  follows  by  Mr.  John  0. 
Ohurchill,  jr.,  assistant  engineer: 

No.  15,  at  Aqueduct,  N.  Y.,  transferred  to  top  of  an  iron  rod  firmly 
driven  in  the  ground  and  buried  beneath  the  surface. 

No.  15a,  at  Aqueduct,  N.  Y.,  transferred  to  a  point  on  Canal  Lock  21, 
which  will  not  be  disturbed. 

No.  40,  near  Ilion,  N.  Y.,  transferred  to  a  nail  in  an  oak  post  buried 
beneath  the  surfiice  of  the  ground  in  the  canal  bank. 

No.  40a,  near  Ilion,  N.  Y.,  transferred  to  a  pier  in  the  bridge  jnst 
west  of  Lock  43,  which  will  not  be  disturbed. 

No.  48,  at  Rome,  N.  Y.,  transferred  to  the  top  of  a  stone  pier  of  a 
gristmill  near  Jay  Street  Bridge,  Home,  N.  Y. 

The  bench  marks  thus  temporarily  transferred  will  be  transferred 
back  to  the  locks  and  bridge  piers  when  the  alterations  to  them  are 
completed. 

The  bench  marks  are  described  on  pages  611  and  613,  volume  24, 
Professional  Papers,  Corps  of  Engineers,  U.  8.  A.,  Primary  Triangola- 
tions,  United  States  Lake  Survey. 
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CCC3. 

^EXAMINATION  OF  SHOAL  IN  LAKE  ERIE. 

report  of  col,  jared  a.  smith,  corps  of  engineers,  for  the 
fiscal  year  ending  june  so,  1807, 

United  States  Engineer  Office, 

Cleveland^  Ohio,  Sepieiniher  (i,  1897. 
General  :  In  subinittiug  my  annual  reports  for  year  ending  June  30^ 
1897,  through  an  oversight  a  rei)ort  of  an  examination  for  a  slioal  in 
Lake  Erie  was  not  inchided,  owing  to  the  fact  that  a  report  covering 
the  principal  points  had  been  previously  submitted. 

•  •••••• 

t  therefore  have  the  honor  to  forward  the  report  in  a  complete  form, 
together  with  a  summary,  both  in  duplicate. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Colonel^  Corps  of  Engineer^. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineerSy  U.  8.  A. 


United  States  ENaiNEER  Office, 

CUvelandj  Ohio,  September  17, 1896. 

Gbneral:  In  compliance  with  your  instructions  in  letters  dated 
January  8, 1896,  inclosing  "  Extract  from  a  wreck  report  signed  by  the 
master,  of  stranding  of  the  steamship  John  Oades,  of  Detroit,  Mich.,  on 
October  16,  1895,"  and  in  letter  dated  March  10,  1896,  forwarding 
copy  of  Lake  Erie  Coast  Chart  with  certain  corrections  and  notations, 
1  have  the  honor  to  submit  a  report,  as  follows: 

It  was  impracticable  to  take  any  steps  toward  making  the  examina- 
tions required  until  after  opening  of  navigation  in  the  spring,  when  the 
pressing  duties  of  laying  out  and  supervising  works  in  progress  occu- 
pied the  entire  time  of  the  small  steamer  and  party  employed  for  such 
purposes  until  the  latter  part  of  July. 

On  July  21, 1896,  Mr.  William  T.Bhiut,  assistant  engineer,  commenced 
the  examination,  employing  for  the  purpose  the  steamer  Swansea,  with 
a  crew  of  six  men,  all  told,  the  party  being  so  organized  that  when  at 
work  away  from  the  steamer  the  only  persons  left  on  board  were  the 
engineer  and  the  cook.  On  the  second  day  of  the  examination  a  rock 
was  found  of  such  a  dangerous  character  that  it  is  a  matter  of  some 
wonder  that  it  had  not  been  a  cause  of  serious  injury  to  vessels  long 
before  it  was  struck  by  the  John  Oades. 

The  rock  appears  to  be  a  part  of  the  regular  limestone  formation 
found  in  that  section  of  Lake  Erie,  and  it  projects  abruptly  about  6  feet 
above  the  general  level  of  the  surrounding  bottom  where  the  depth  of 
water  at  mean  level  of  the  lake  is  about  19  feet.  On  the  west  end  of 
the  shoal  are  bowlders,  over  which  the  depth  of  water  is  but  11  feet. 

At  the  time  the  John  Oades  was  nearly  wrecked  by  striking  the 
rock,  the  surface  level  of  the  lake  was  about  3  feet  below  mean  level,  so 
that  the  depth  over  the  bowlders  was  but  8  feet,  and  but  10  feet  over 
most  of  the  rock  itself.  The  rock  is  nearly  350  feet  long,  and  has  a 
varying  width,  the  two  ends  being  broader  than  in  the  middle,  and  the 
extreme  width  nearly  150  feet. 

The  axis  of  the  rock  is  nearly  east  and  west,  and  its  location  is  more 
than  half  a  mile  distant  from  the  point  indicated  in  the  wreck  report. 
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As  soon  as  the  rock  was  found  Mr.  Blant  made  a  preliminary  report, 
and  when  its  characteristics  were  more  fully  determined  notice  was 
given  to  the  newspapers,  and  a  preliminary  report  was  made  to  tbe 
Chief  of  Engineers;  as  follows: 

Unitbd  States  Engoteeb  Office, 

Cleveland,  Ohio,  July  S7, 1896. 

Gbnbbal:  It  g}yeB  me  great  satisfaction  -to  report  that  in  the  morning  of  Jaly  22 
my  assistant,  Mr.  WiUiam  T.  Blunt,  fonnd  the  unknown  rock  indicated  in  wreck 
report  with  your  letter  dated  January  8,  1896. 

Obher  work  which  demanded  immediate  attention  delayed  thiff  examination  until 
a  few  days  hefore  the  rock  was  found,  so  that  the  examination  conld  not  be  made 
earlier. 

The  survey  is  not  yet  complete,  but  I  give  the  location  as  first  determined  with  a 
brief  description. 

The  rock  is  shaped  like  a  dumb-bell,  having  over  several  places  near  its  westerlT 
end  only  11^  feet  of  water,  and  in  one  place  only  11  feet.  There  is  19  to  aO'ftetill 
around  in  this  vicinity.  The  rock  is  nearly  a  mile  from  the  location  given  in  the 
wreck  report. 

Mr.  Blunt  says :  "It  may  be  platted  on  Coast  Chart  No.  6  (of  Lake  Erie),  one-eigbth 
inch  southwest  from  'o'  in  *  clay  and  sand,'  due  west  from  the  west  point  of  Kell^ 
Island  (Carpenter  Point)." 

Bearings  and  distances,  as  follows : 

Marblehead  Light-House,  SE.by  S. i S. 

East  edge  Ballast  Island,  N.  f  W. 

Lakeside  Dock,  S.  by  £.  i  E. 

South  Point  of  South  Bass  Island,  NW.  by  W.  i  W. 

Black  Can,  Scott  Point  Shoal,  W.  i  N.  2i  miles. 

Carpenter  Point  (Kelley  Island),  E.  f  N.  If  miles. 

I  shall  forward  a  more  complete  report  with  survey  as  soon  as  the  map  is  oon* 
pleted. 

Very  respectfully,  your  obedient  servant,  Jarxd  A.  Smith, 

LietU.  Col.,  Corp$  of  Emyinen. 

Brig.  Gen.  William  P.  Cbaiohili., 

Chief  of  Engineer;  U.  8.  A.,  Washington,  D.  0. 

The  rock  is  more  tlian  five-eighths  of  a  mile  from  tbe  location  given 
in  the  wreck  report,  but  it  is  without  doubt  the  same  as  tJiat  on  whid 
the  steamer  John  Oades  was  injured.  The  rock  has  been  marked  by 
.a  red-and  black  buoy  with  horizontal  stripes,  but  as  tbe  Ice  of  the  eDaa- 
iiig  winter  will  undoubtedly  carry  the  buoy  away,  I  fully  concur  in  Mr. 
Blunt's  recommendation  that  the  necessary  steps  be  taken  to  have  it 
placed  on  the  regular  buoy  list  of  the  Light-House  Establishment 

A  further  search  developed  the  presence  of  three  other  rooks  of  lese 
importance,  which  are  fully  described  in  Mr.  Blunt^s  report. 

Mr.  Blunt  reports  that  the  l()-foot  shoal  shown  in  red  on  the  chart, 
received  from  Chief  of  Engineers  with  letter  dated  March  10,  1896^ 
just  east  of  the  11-foot  reef,  does  not  exist. 

The  rock  reported  east  of  Kelley  Island  has  not  been  found,  for  rea- 
sons given  in  Mr.  Blunt's  report  which  is  appended  hereto,  and  to  whidi 
I  invite  attention,  especially  to  the  remarks  and  suggestions  contained 
in  the  closing  paragraph.  I  return  by  mail  the  chart  received  with 
your  letter  of  March  10, 1896,  with  the  location  of  rocks  discov^^  in 
this  examination  platted  thereon. 

The  allotment  of  funds  for  this  survey  was  $750,  all  of  which  hAS 
been  expended  or  covered  by  obligations  incurr^. 

In  concluding  this  report  I  take  pleasure  in  making  special  mention 
of  the  zeal  and  efficiency  displayed  by  Mr.  Blunt  in  making  the  exam- 
ination, which  is  fiilly  shown  by  the  immediate  and  satisfiaotory  results. 
Very  respectfully,  your  obedient  servant, 

Jailed  A.  Smith, 
JAetik  Coly  Corps  of  Engineers,  U.  8.  A. 

Brig.  Gen.  William  P.  Cbaighill, 

Chief  of  Engineers,  U.  S.  A. 
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kjspokt  of  mr»  william  t.  blunt,  assistant  knginkkr. 

Unitkd  States  Kxgi^kkk  Office, 

Clevelandy  Ohio,  Augu$i^9,  1896, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  tho  examination  recently 
made  in  the  vicinity  of  Soath  Bass  and  Kelloy  Islands,  for  the  location  of  obstraction' 
upon  which  the  steamer  John  Oadet  struck  October  16,  1895. 

The  copy  of  report  upon  which  the  exnminatiou  was  based  stated  that  the  Oade9  - 
stmok  an  unknown  rock  2  miles  ESE  ,  from- Starve  Island  Buoy. 

A  copy  of  the  ''protest^'  filed  by  Captain  Lemay  of  the  Oadea  immediately-  after 
the  accident,  kindly  furnished,  me  by  Mr.  A.  A.  Parker,  the  owner  of  the  boat,  stat«s: 
''In  going  through  South  Passage,  in  tho  middle  of  the  channel,  after  passing  the 
can  bnoys  on  Starve  Island  and  Mouse  Island  and  when  about  1^  or  2  miles  toward 
Marhlehead,  at  about  8  o'clock  on  the  morning  of  the  16thj  we  strnck  hard  right  iu 
the  middle  of  the  passage  on  an  unkuown  rock  and  immediately  commenced  to  fill.'' 

On  July  23,  during  the  search,  I  bearded  the  Oiidet  on  her  way  through  the  pas« 
sage.  The  captain's  statement  then  was  iu-  substance  as  follows:  ''Came  through 
the  passage  on  the  morning  of  16th  October,  1895,  from.  Bar  Point  hunting  for  con- 
sort. Kept  chart  course,  SE.  by  E.,  until  abreast  of  Scott  Point  Buoy,  when  hauled 
up  one  point  and  headed  ESE.,  thinkiug  barge  was  oif  Kelley  Island.  Drew  14  i 
feet.  Ran  about  1|  or  2  miles  (judging  only  by  the  time  engineer  was  below  oiling, 
which  usually  consumed  five  or  six  minutes)  on  a  probable  speed  of  12  miles  per  hour. 
Struck  an  obstruction,  rose  four  feet  out  of  Avater,  rolled  off  at  once.  On  examina- 
tion foand  b5at  -was  filling,  so  headed  for  Kelley  Island  Docks.  Boat  steered  badly. 
After  some  time  wheelman-  was  asked  what  course  and  answered  ENE.  Bright, 
clear  morning,  hard  westerly  wind  blowing,  and  had  continued  all  night.  Found 
seven  frames  ci-ushed." 

My  own  record  of  gan^e  at  Sandusky  Hhows  water  surface  to  have  been  3  feet 
below  mean  level  at  the  time  of  wreck,  and  West  Sister  gauge  agrees. 

Several  other  boats  have  struck  in  tho  same  general  locality,  among  them  being 
the  Ameyioan  Efigle  of  Put-in-Bay,  in  the  winter  of  1894-95.    The  location  given  mo 
by  her  captain,  Naele,  was  on  the  exact  course  from  Lakeside  Dock  to  '^just  clear" 
Ballast  Island  to  the  eastward.    Ills  side  ranges  were  only  useful  in  a  very  geueral : 
way.    He  was  drawing  but  12  feet,  with  no  sea  and  2  or  3  inches  of  ice. 

As  it  would  be  a  season's  work  to  examine  all  the  area  covered  by  those  conflicting 
locations,  I  concluded  to  combine  the  most  plausible  elements  for  a  first  search;  A 
buoy  Wiw  placed  at  the  intersection  of  the  Eagle  range  and  the  Oade«  bearing  (ESE. 
of  Starve  Island  Buoy,  as  officially  sent  you),  and  irom  this  ranges  were  laid  out 
parallel  to  the  Liakeside-Ballast  Island  range.  Systematic  search  was  begun  by 
sweeping  just  clear  of  tho  bottom  with  a  gas  pipe  38  feet  long  hung  by  lines  from  \ 
two  row  boats.  Ranges  were  60  feet  apart,  so  that  with  one  boat  ou  a  range  the  pipe 
lapped  surely  .over  each  sweep  on  either  side. 

The  first  day's  sweeping  discovered  a  shoal  sppt,  which  upon  close  examination  the 
next  day  proved  to  be  a  reef  of  jagged  rocks  about  350  by  150  feet  in  extreme  dlmen- 
0ioi%  naxrowing.at  the  middle  to  about  50  feet  width.    Its  shape  is  as  iu  sketch. 


■^^' 


It  consiflts  of  a  mass  of  broken  rock,  depths  generally  ahont  ■  15  feet  "with)  19  feet  in 
clefts.  Near  the  east  end  are  several  spots  with  but  13  feet,  and  at  the  west  end  are 
two  bowlders  with  but  11  feet  over  them.  Their  sides  are  vertical,  so  that  the  rod 
drops-at  :oiice  to  19  feet.  Edges  of  reef  are  (juite  indefinite,  but  the  surrounding  bot- 
tom is  gravel  and  small  stone.  A  flag  placed  at  the  east  end  of  reef  was  <  located  .by 
sextant  angles  to  prominent  land  marks  nnd  can  be  readily  replaced.  A  rough  spar 
bnoy  with  red  and  black  horizontal  stripes  was  placed  on  the  reef.    It  is  directly  on^ 
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the  oonne  from  Lakeside  to  Ballast  Island,  continoally  ran  by  passenger  boats  Large 
and  small.  It  is  almost  due  ESE.  from  Starve  Island  Buoy  2\  miles,  and  directly  on 
the  course  from  abreast  of  this  bnoy  to  Kelley  Island  Docks.  It  is  thus  an  exceed- 
ingly dangerous  place  aud  I  respectfully  suggest  that  steps  should  be  taken  to  plaee 
it  on  the  regular  buoy  list  of  the  Light-House  Establishment.  Although  I  felt 
reasonably  sure  that  this  reef  was  the  one  the  Oades  stmck,  yet  in  my  conference 
with  Captain  Lemay  he  was  so  sure  that  he  was  not  so  far  north  and  east,  that  I 
concluded  to  continue  the  search  upon  the  course  he  gave  verbally,  i.  e.,  ESE.  of  Scott 
Point  Bnoy.  The  Swansea  was  run  on  that  course  for  the  distance  indicated  and  s 
location  flag  dropped.  Ranges  were  laid  out  parallel  to  the  course,  and  an  area  of 
1,000  feet  width  by  nearly  a  mile  in  length  was  carefully  swept  as  described  above^ 
In  this  area  two  rocks  were  found.  One  covered  about  100  square  feet,  and  had  17 1^ 
feet  over  its  highest  point.  Another  covered  about  400  square  feet,  and  had  17  iV  feet 
upon  it.  Each  of  these  stood  4  to  4|  feet  above  the  sqrronnding  bottom.  The  moit 
westerly  one  was  marked  by  a  spar  buoy  with  red  and  black  horizontal  stripes,  and 
the  most  easterly  one  by  a  red-and-black  flag.   ' 

While  weather  was  such  that  small  boats  could  not  be  used,  the  steamer  wae 
allowed  to  drilt  in  various  directions  at  random  with  the  sweep  rod  hung  overboard. 
Another  rock  was  discovered  in  this  way  close  to  the  chart  course  but  as  it  had 
18A  feet  over  it,  with  surrounding  depths  of  21i^o  f<s®t,  it  was  not  marked. 

Feet 
Any  one  of  these  three  rocks  might  have  been  struck  by  the  Oadea  under  the 

conditions  existing  on  October  16.     She  drew U 

Water  surface  was  below  chart  datum 3 

Under  12-mile  speed  boat  would  probably  **  squat " 1 

In  storm  and  sea  of  that  day  it  might  surge 1 

Hence  draft  of  boat  below  chart  datum  might  have  been 19 

It  is  hardly  reasonable  to  suppose,  however,  that  such  damage  could  arise  from 
striking  any  one  of  these  rocks.  While  the  captain  gives  his  course  with  such  cer- 
tainty, it  is  quite  within  re;uson  to  suppose  that  in  searching  for  his  consort  where 
chart  shows  plenty  of  water  he  did  not  pay  much  attention  to  a  trno  course  after 
he  had  passed  Starve  Island.  Looking  from  abreast  of  Starve  Island  Buoy,  the  11- 
foot  reef  shows  clear  to  the  southward  of  Kelley  Island,  and  I  feel  convinced  it  ii^ 
what  he  struck.  The  fact  that  we  have  three  distinctly  different  descriptions  of  hi« 
location  indicates  the  truth  of  the  above. 

However  that  may  be,  in  the  light  of  the  results  of  search  over  so  small  an  area  I 
am  far  from  asserting  that  there  may  not  bo  very  many  other  rocks  or  reefs  in  tbo 
vast  area  wo  did  not  touch,  some  of  which  may  be  worse  than  the  three  rocks  fooDl 
I  hardly  think,  however,  that  any  other  so  serious  as  the  11-foot  reef  exists  in  thai 
vicinity. 

The  examinations  mentioned  above  consumed  the  greater  part  of  three  weeks,  » 
much  bad  weather  was  experienced,  so  that  in  the  absence  of  definite  data  from  which 
to  start  I  did  not  feel  justified  in  continuing  longer. 

I  would  also  report  that  the  16-foot  shoal,  shown  in  red  on  the  chart  sent  you  from 
Washington,  just  east  of  the  11- foot  reef,  does  not  exist.  It  was  probably  the 
approximate  location  of  that  found,  based  upon  indefinite  reports. 

As  to  the  rock  east  of  Kelley  Island,  whose  approximate  location  was  shown  in 
red  on  the  chart  mentioned,  I  began  a  search  for  that,  but  the  very  great  discrepaa- 
cies  in  the  descriptions  given  made  it  unwise  to  more  than  casually  examine  the 
locality.  Sounding  and  sweeping  about  the  location  at  random  for  about  a  mile 
diameter  developed  not  the  slightest  indication  of  any  shoal.  I  expect  soon  to  be 
able  to  visit  the  place  in  company  with  Captain  Shopard,  of  Huron,  who  insists 
most  positively  that  he  found  the  rock,  though  not  sure  that  he  can  find  it  again. 
The  various  notes  I  have  been  able  to  obtain  give  color  to  the  belief  that  there  is  an 
obstruction  of  some  kind  in  that  vicinity. 

Accompanying  this  report  is  the  chart  sent  you  from  Washington,  upon  which  I 
have  platted  the  rocks  found  and  area  swept;  also  a  table  giving  the  sextant  angles 
at  the  rocks  and  at  the  west  end  of  area  swept.  By  these  angles  each  location  can 
be  reproduced  within  less  than  10  feet. 

I  beg  leave  to  call  attention  to  the  fact  that  the  existence  of  saoh  important 
obstructions  in  waters  hitherto  considered  clear  indicates  that  the  South  Fassage 
should  be  avoided  by  deeply  laden  vessels,  especially  in  heavy  westerly  winds. 
Many  of  these  bowlders  could  be  easily  buried  by  a  dredge  or  scattered  by  dynamite, 
and  it  may  be  well  to  consider  the  advisabilty  of  a  systematic  and  conclusive  search 
over  the  main  passage  with  a  view  to  clearing  it  up. 
Very  respectfully, 

Wm.  T.  Blunt,  Asnstami  Sngimeer. 

Lieut.  Col.  Jaked  A.  Smith, 

Corps  of  Engineers,  U,  S.  A* 
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South  Channel — Sextant  angles  at  reff,  rocks,  and 
location  flag. 
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44  26 

43  30 

alio  10 


South  rock, 
18.V 


36  41 

40  17 

42  64 

18  49 

39  18 

4S  42 

130  10 


Location 
ftftg. 


40  85 

52  30 

43  88 

22  00 

37  86 

SO  45 

123  56 


a  South  edge. 

Money  statement. 

Appropriation  for  **Swveif  of  northern  and  northxcestern  lakes," 

for  examination  of  BboalB  in  Lake  Erie: 

J  1, 1896,  balance  unexpended $750.00 

be  30, 189^,  amount  expended  dnring  fiscal  year 750.00 


^L    WATER  LEVELS 


CCC  4. 

OF  THE  NORTHERN 

LAKES. 


AND   NORTHWESTERN 


aily  observations  were  made  at  Charlotte  and  at  Oswego,  N.  Y., 

,ke  Ontario,  from  July  1, 181)0,  to  June  30,  1897;  at  Erie  Harbor, 

lylvania,  Ashtabula  and  Cleveland,  Ohio,  and  Monroe,  Mich,  on 

Erie;  at  Milwaukee,  Wis.,  on  Lake  Michigan,  and  at  Escanaba, 

on  Green  Bay,  from  July  1  to  November  30, 1896,  and  from  May 

une  30, 1897. 

Lily  observations  were  made  at  Sand  Beach,  Mich.,  on  Lake  Huron, 

at  Sault  Ste.  Marie  and  Marquette,  Mich.,  on  Lake  Superior,  from 

1,  1896,  to  June  30,  1897. 

16  accompanying  table  is  a  continuation  of  that  published  in  the 
laal  Keport  of  the  Chief  of  Engineers  for  1896,  part  6,  page  4067. 
le  accompanying  plates  are  continuations  of  those  published  in  the 


^  lual  Keport  of  the  Chic 
■rf  Hdy  mean  of  water  levels  for 

jf  of  Engineers  for  1892. 

the  several  stations  helow  the  planes  of  reference  adopted 
in  1876. 

station. 

1896. 

f 

1897. 

Jnly. 

Feet. 
8.98 
4.02 
'A  15 

Aug. 

F9rt. 
4.22 
4.16 
2.95 
3.00 
3.09 
2.87 
4.97 

Sept. 

Feet, 

4.Q1 

4.64 

3.36 

3.38 

3.41 

3.20 

K  07 

Oct. 

Ftt. 

4.81 
4.87 
3.55 
3.56 
3.65 
3.41 
5.12 
5.31 
5.15 
2.69 
2.77 

Nor.  1  Deo. 

Feet:  Feet. 
4. 88     5- 1.1 

Jan. 

Feet. 
5.27 
5.22 
3.58 
3.79 
4.02 
4.10 
5.40 

Feb. 

Fe^. 
6.26 
5.28 
3.72 
8.80 
3.82 
3.72 
6.82 

Mar.  1  Apr. 

Feet.    Feet. 
4.72     4.15 
4. 78     4. 14 
3.25     2.85 
3.34     2.85 
8. 45     2. 90 
3.32     2.69 
6.01     4.84 

May. 

Feet. 
3.59 
3.70 
2.40 
2.48 
2.67 
2.46 
4.35 
4.59 
4.87 
2.87 
2.85 

Jane. 

niiotte 

Fest, 
3.42 

!;>go 

5.13 
3.74 
3.80 
4.02 
3.90 
5.34 
6.41 
5.29 
2.62 
2.76 

6.13 
3.82 
3.86 
8.99 
3.84 
5.38 

8.48 
2.36 

'  [iKnkee  !!I!!"!!!!*' 

3.18 
3.30 
2.93 
4.90 
4.08 
4.81 
2.22 
2.23 

2.89 
2.47 
2.25 
4.08 

4. 95     5.  ii 
4.77  1  4.95 

2. 20  2. 37 

2.21  2.85 

4.19 

'MMBwidi 

'■qnfrtte  

5.41 
2.77 
2.81 

6.83 
2.93 
8.04 

5.49 
8.16 
3.35 

5.28     4.94 
8.24     3.21 
3.33  1  8.19 

4.15 
2.54 

-B  Ste.  Marie 

3.48 

J 

D 
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WATER  LEVEL  OF  LAKE  ERIE. 

REPORT  OF  COL.  JARED  A,  SMITH,  CORPS  OF  ENGINEERS,  FOR  TEE 
FISCAL  TEAR  ENDING  JUNE  SO,  1897, 

United  States  Engineer  Office, 

Cleveland,  Ohio^  July  26, 1897. 
General:  I  have  the  honor  to  forward  herewith  record  of  water 
levels  oil  Lake  Erie  for  the  fiBcal  year  ending  Jane  30, 1897. 

The  records  were  taken  at  the  lighthouse,  Monroe,  Mich.,  and  in  the 
harbors  at  Cleveland  and  Ashtabula,  Ohio,  and  Erie,  Pa. 
Very  respectfully,  your  obedient  servant, 

Jarbd  a.  Smith, 
Colonel^  Corps  of  Engineen. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8,  A. 


water  level  observations  for  lake  brie  for  the  fiscal 
year  ending  june  30,  1897. 

Monthly  mean  water  levels  for  Monroe,  Cleveland,  Ashtabula,  and 
Erie  harbors,  expresse<l  in  feet  below  the  plane  of  reference  adopted 
in  1876,  that  plane  being  the  surface  of  liigli  water  of  1838,  and  2.^ 
feet  above  the  mean  level,  18G0  to  1875,  inclusive: 


SUtiona. 


Monroe,  Mich...., 
Clrvelaml,  Ohio.. 
AHhUbala,  Ohio. 
Erie,  Pa 


1806. 


July.'  Aug. I  Sept.   Oct.    Nov.   Deo, 


Feet,  Feet.  \  Feet. 

2.93  2.87  ,  3.20 

3.30  3.09     3.41 

3.  18  3.00  ,  3.38 

3.15  2.05     3.36 


Ftet. 
3.41 
3.65 
3.56 
3.35 


Ftet 
3.00 
4.02 
3.80 
3.74 


Fut, 
3.84 
3.90 
3.86 
3.82 


1897. 


Jan.    Feb.   Mar.   Apr.   May.  Jam. 


Feet. 
4.10 
4.02 
3.70 
3.58 


Feet 
3.72 
3.82 
3.80 
3,72 


Feet. 
3.32 
3.45 
3.34 
3.25 


Feet. 
2.60 
2.90 
2.85 
3.85 


Feet 
2.46 
2.57 
2.48 
2.40 


FmL 

IS 


WATER  LEVEL  OF  LAKE  ONTARIO. 

report  of  maj.  william  s.  stanton,  corps  of  engineers,  for  thi 
fiscal  year  ending  june  30,  1897. 

United  States  Engineer  Office, 

Oswego,  N.  Y.,  July  28,  1897. 

General  :  In  compliance  with  letter  of  July  26, 1897,  from  your  oflSce, 

I  have  the  honor  to  transmit  herewith,  in  duplicate,  the  monthly  means 

of  the  water  levels  of  Lake  Ontario  at  Charlotte  and  Oswego,  reduced 

to  the  United  States  Lake  Survey  plane  of  reference  for  Lake  Ontario. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major,  Corps  of  Engineers^  U.  8.  A. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


Digitized  by 


Google 


APPENDIX  C  C  C — NORTHERN  AND  NORTHWESTERN  LAKES.   4129 

Monthly  mean  of  water  levels  of  lAike  Ontario  below  the  plane  of  reference  in  1876,  which 
is  4,9Sfeet  above  the  zero  of  the  gauge  at  Oswego. 


Stations. 

1896. 

1897. 

July.j  Ang. 

Sept. 

Oct 

Not. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June. 

Charlotte - 

Feet. 
8.98 
4.02 

Feet. 
4.22 
4.16 

Fut. 
4.61 
4.64 

Feet. 

4.81 
4.87 

Feet, 

4.88 
5.13 

Feet. 
5.13 
5.13 

Feet. 
5.27 
5.22 

Feet. 
5.26 
6.28 

Feet. 
4.72 

4.78 

Feet. 
4.15 
4.14 

Feet 
3.59 
8.70 

Feet. 
8.42 

Oa  weeo 

8.48 

water  level  ^or  lake  superior. 

report  of  ma  j.  clinton  b,  8eabs,  corps  of  engineers,  for  the 
fiscal  tear  ending  june  so,  1897. 

United  States  Engineer  Office, 

Buluthy  Minn.j  July  19^  1897. 
General:  I  have  the  hoQor  to  submit  the  following  mouthly  means 
of  Lake  Superior  water  levels  at  Marquette,  Mich.,  below  plane  of  refer- 
ence adopted  by  the  United  States  Lake  Survey  in  1876  for  the  fiscal 
year  ending  June  30, 1897. 
Very  respectfully, 

Clinton  B.  Sears, 
Major ^  Corps  of  Engineers^  U.  iS.  A. 
Brig.  Gen.  John  M.  Wilson, 

(Jhief  of  Engineers  J. U*  8.  A. 


Monthly  mean  of  water  levels  for  Lake  Superior  at  Marquette,  Mich.,  below  the  plane  of 
reference  {idopUd  by  the  United  States  Lake  Suroey  in  1876,  for  the  fiscal  year  ending 
June  SO.  1897. 


Station. 

1896. 

1897. 

Jaly. 

Ang. 

FeeL 
2.20 

Sept. 

Oct. 

FeeL 
2.89 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

MAraaette.  Mich 

Feet. 
2.22 

FeeL 
2.37 

FeeL 
2.62 

FeeL 
2.77 

FeeL 
2.93 

Feet. 
3.16 

FeeL 
3.24 

FeeL 
3.21 

FeeL 
2.87 

FeeL 
2.64 

WATER  LEVEL  OF  LAKE  MICHIGAN. 

report  of  capt.  george  a.  zinn,  corps  of  engineers,  for  the 
fiscal  year  ending  june  so,  1897, 

United  States  Engineer  Office, 

MilwauJcee,  Wis.,  July  5, 1897. 
General:  I  have  the  honor  to  transmit  herewith  diagram*  showing 
water  level  of  Lake  Michigan  at  Milwaukee,  Wis.,  and  Escanaba,  Mich., 
ibr  the  fiscal  year  ending  June  30,  1897,  and  table  of  monthly  means. 


The  reductions  to  plane  of  reference  are: 

Feet. 

ForMilwaakee —0.61 

For  Escairaba — 0.£0 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Gaptairij  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  8.  A. 


ENa  97- 
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Monthly  mean  of  water  IweU  for  the  statiom  given,  below  ike  plane  of  reference  adofiti 

in  1876, 


Stations. 

1S96. 

1807. 

May.  Juoe. 

July. 

Aug. 

FHi. 
A.Vt 
4.05 

Sept. 

Feet. 
6.07 
6.11 

Oct 

Nov. 

Deo. 

Feet. 
5.39 
(«) 

Jan. 

Feb. 

Mar. 

Apr. 

MilwMikee.  Wis 

Feet. 
4.90 
4.96 

FC€t, 

6.12 
6.31 

Feet. 
5.84 
6.41 

Fe€t. 
5.40 

Feet. 

Feet. 
5.01 
(a) 

Feet. 

4.84 

(a) 

4.36      4.M 

Escanaba,  Mioh 

(a)      (a) 

4.50      4.19 

•Bay  froMn  OY«r. 
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EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  MISSOURI. 

ANNUAL   REPORT  OF  MA  J,   WILLIAM  L,  MARSHALL,  CORPS  OF  ENGI- 
NEERS, FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897. 

UNITED  States  Engineer  Office, 
Headquarters  Department  op  the  Missouri, 

Chicago^  IlLj  July  Uj  1897. 

Sir:  I  have  the  honor  to  submit  the  following  report  as  engineer 
officer  of  this  department  for  the  year  ending  June  30,  1897. 

No  field  work  has  been  done  during  the  year.  The  oflftce  force  has 
consisted  of  one  clerk,  Frederick  A.  Petersen,  who  has  acted  as 
draftsman  also. 

The  office  work  has  consisted  in  the  preparation  of  maps  and  draw- 
ings, tracings,  reproductions,  etc.,  for  the  use  of  the  Department  Com- 
mander and  the  other  officers  connected  with  these  headquarters.  Also 
in  the  issuing  of  instruments  and  other  articles  of  engineer  property  to 
the  officers  at  tlic  posts  in  the  dei)artment,  to  be  used  in  surveying  work 
and  on  reconnaissances  and  marches  of  the  troO])S. 

In  compliance  with  a  letter  from  the  War  Department  of  date  Decem- 
ber 2, 1895,  work  was  commenced  in  preparing  a  map  of  the  country 
embraced  in  this  departnient.  For  this  purpose  it  was  divided  into  an 
eastern  and  western  half,  the  former  comprising  Wisconsin,  Michigan, 
Illinois,  and  Indiana,  while  the  latter  consisted  of  Missouri,  Kansas, 
Arkansas,  Oklahoma  and  Indian  Territories.  Each  half  was  divided 
into  SO-mile  squares,  numbered  for  facility  in  reference  from  unity 
upward.  The  resulting  sheets  were  25  inches  square  and  filled  in  from 
the  General  Land  Office  maps  and  otlier  available  sources. 

Thus  six  sheets  of  the  country  around  Forts  Leavenworth  and  Riley, 
Kans.,  were  prepared  and  sent  out  in  1896  for  revision  and  completion, 
while  later  in  the  year  and  during  the  winter  four  sheets  of  the  country 
around  Forts  Brady  and  Wayne,  Mich.,  were  being  prepared  to  be  for- 
warded to  these  posts  in  the  spring  of  1897  for  the  necessary  revision. 
On  April  7, 1897,  however,  a  couiidential  communication  was  issued 
from  the  War  Department,  Adjutant  GeneraPs  Office,  Military  Informa- 
tion Division,  in  which  new  instructions  were  given  for  the  guidance  of 
the  department  commanders  in  the  preparation  of  a  progressive  mili- 
tary map.  These  instructions  necessitated  that  all  the  work  done  in 
this  department  had  to  be  abandoned  and  a  new  system  introduced. 

This  last  work  has  progressed  quite  slowly  for  various  reasons.  Chief 
among  them  is  the  fact  that  there  is  only  one  clerk  in  the  engineer  office, 

^31  T 
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who  can  not  give  all  his  time  to  this  map  work,  for  the  reason  that  there 
is  always  current  work  of  a  various  nature  which  has  to  be  attended  to. 
Several  tracings  were  made  for  reproduction  and  185  blue  prints  were 
taken  from  these  for  distribution  among  the  officers  of  the  department 
Mounted  12  maps  for  officers  at  these  headquarters. 
Very  respectfully,  your  obedient  servant, 

W.  L,  Marshall, 
Major  J  Corps  of  Engineers^  U.  S.  A., 
Engineer  Officer^  Department  of  the  Missouri. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


D  D  D  2. 

EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  COLUMBIA 

REPORT  OF  MA  J.  THOMAS  H.  BARRY,  ASSISTANT  ADJUTANT- GENERAL 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897. 

Engineer  Office, 
Headquarters  Department  of  the  Columbxa, 

Vancouver  Barracks,  Wash.,  July  13^  1897, 
Sir:  I  have  the  honor  to  submit  the  following  report  of  the  official 
transactions  of  this  office  for  the  fiscal  year  ending  June  30,  1897: 

PERSONNEL. 

This  office  was  in  charge  of  First  Lieut.  John  L.  Sehon,  Twentiedi 
Infantry,  A.  D.  C,  until  May  8,  1897,  when  he  was  relieved  pursuant 
to  General  Orders  Ko.  12,  current  series,  headquarters  Department  (rf 
the  Columbia. 

C.  A.  Uoman,  civil-service  clerk,  has  remained  on  duty  in  this  office 
throughout  the  year. 

FIELD  WORK. 

Survey  levels  and  grade  stakes  for  a  quarter-mile  race  track  for 
athletic  purposes  at  Vancouver  Barracks. 

Minor  surveys  for  the  improvement  of  the  water,  sewerage,  and  drain- 
age systems  at  Vancouver  Barracks. 

OFFICE  WORK. 

In  compliance  with  request  dated  office  of  the  Chief  of  Engineers, 
United  States  Army,  August  22, 1896,  a  map  of  the  Department  of  the 
Columbia,  revised  to  date  from  the  latest  railway  guides,  Land  Office 
surveys,  and  the  best  attainable  compilations  in  this  office,  was  for- 
warded to  the  Chief  of  Engineers,  United  States  Army,  September  25, 
1896. 

Three  hundred  copies  of  the  new  (fifth)  edition  of  the  military  map 
of  this  department  were  received  January  4, 1897,  and  are  being  issued 
as  called  for. 

A  map  showing  the  definite  location  of  the  Spokane  Falls  and  North- 
ern Railway  from  Spokane  to  the  international  boundary  has  been  com- 
piled on  a  scale  of  2  miles  to  1  inch  from  maps  and  data  loaned  by  the 
chief  engineer  of  the  Spokane  Falls  and  Northern  Bad:^ay. 
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Twenty-tbree  tracings  of  figures  and  apparatus  for  the  illustration 
of  cavaliy  gymnastics,  with  blue  prints  of  same^  were  made. 

A  large  portion  of  the  year  was  given  to  the  projection  and  compila- 
tion of  sheets  of  the  "military  progressive  dei)artment  map"  as  out- 
lined and  directed  by  letter  dated  War  Department,  Adjutant-General's 
Office,  Washington,  December  2, 1895,  with  tracings  and  blue  prints 
for  issue  to  officers  detailed  for  topographical  work. 

Bevised  instructions,  with  details  and  models  for  the  preparation  of 
the  sheets  of  the  "progressive  military  map  of  the  United  States,"  were 
received  April  20,  1897.  New  projections,  skeleton  tracings,  and  blue 
prints  of  the  sheets  assigned  to  this  department  for  the  season  of  1897 
are  being  prepared  for  issue  to  the  topographical  ofiicers. 

Various  reports  referred  to  this  office  for  information  and  action  and 
miscellaneous  work  as  follows: 

Twenty  maps  and  plans,  drawn  by  hand;  43  tracings  made;  553  blue 
prints  made;  24  maps  mounted  on  muslin;  90  department  maps  issued. 

There  are  no  ftinds  available  for  the  use  of  this  office. 
Very  respectfully, 

Thomas  H.  Barry, 
Assistant  Adjutant-General^  Engineer  Officer. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Enghieers^  U.  8.  A. 


DDD  3. 

explorations  and  surveys  in  the  department  of  california. 

annual  bepobt  of  lieut,  j,  d.  miley,  fifth  artillery,  fob  the 
fiscal  yeab  ending  june  30, 1897. 

Engineer  Office, 
Headquarters  Department  of  California, 

8an  FranciscOj  GaL,  July  7,  1697. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations 
in  this  office  for  the  fiscal  year  ending  June  30, 1897 : 

First  Lieut.  J.  F.  Keynolds  Landis,  First  Cavalry,  aid,  was  (under 
paragraph  3,  General  Orders  No.  15,  dated  headquarters  Department 
of  California,  June  4, 1895)  acting  as  engineer  officer  until  relieved  by 
me  under  General  Orders,  Ko.  17.  current  series,  headquarters  Depart- 
ment of  California,  June  14, 1897. 

C.  Winstanley,  clerk,  has  been  continuously  on  duty  in  the  office  as 
topographer  and  draftsman. 

The  energies  of  the  office  have  been  almost  exclusively  directed  to 
carrying  out  the  instructions  from  the  Adjutant-General  of  the  Army 
of  December  1, 1895,  and  numerous  sheets  were  prepared  thereunder 
until  the  receipt  of  the  revised  Instructions,  dated  Aptil  7,  1897,  when 
all  work  on  th^  former  map  and  sheets  was  abandoned  and  a  new  index 
map  was  at  once  prepared,  the  sheets  corresponding  in  area  and  num- 
ber with  those  of  the  index  map  on  file  in  this  office. 

Polyconic  projections,  for  sheets,  in  accordance  with  these  instruc- 
tions were  at  once  prepared,  but  owing  to  the  lack  of  reliable  maps, 
showing  wagon  roads  and  the  other  information  that  was  called  for  on 
the  skeleton  sheets  to  be  prepared  in  the  office,  but  little  progress  has 
yet  been  made  in  completing  them. 

Wheeler's  surveys  west  of  the  one  hundredth  meridian  did  not  afford 
U8  any  information  of  the  desired  portion,  neither  did  the  United  States 
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Coast  and  Geodetic  Survey,  except  in  the  immediate  neighborhood  of 
harbors.  Several  very  useful  sheets  were  found  in  the  United  States 
Geological  Survey,  but  the  lake  survey  did  not  assist  us,  being  too 
remote  from  this  department. 

Four  maps  have  been  purchased  for  the  use  of  this  office  from  the  con- 
tingent  fund  by  the  adjutant-general  of  the  department,  one  of  tlie 
neighborhood  of  San  Francisco  Bay,  one  of  the  southern  part  of  the 
State,  one  of  Contra  Costa  County,  and  one  of  Marin  County,  the  la>t 
two  being  on  a  large  scale.  From  these  much  valuable  information  can 
be  derived. 

From  the  excess  of  acid  used  in  its  preparation,  bla«k -print  paper, 
when  kept  in  rolls  ready  sensitized,  quickly  deteriorates  and  becomes 
very  brittle.  To  obviate  this  I  have  made  arrangements  to  sensitize  my 
own  paper,  as  required,  and  print  the  sheets  at  once.  By  this  means  I 
hope  to  get  better  results  and  prints  that  can  be  handled  without 
breaking  the  paper. 

By  an  act  of  the  California  legislature,  approved  March  9,  1897,  the 
State  granted  and  released  to  the  Federal  Government  certain  pieces 
or  parcels  of  land  extending  300  yards  out  beyond  low-water  mark, 
adjoining  all  military  reservations  bordering  on  tidal  water,  maps  of  all 
such  reservations  and  the  land  added  thereto  to  be  placed  on  file  in  the 
office  of  the  recorder  of  deeds  of  the  county  in  which  the  reservation 
might  be  situated,  and  also  in  the  office  of  the  surveyor-general  of  the 
State.  In  conseqaence,  maps  of  a  convenient  size  were  prepared  and 
transmitted  to  the  adjutant-general  of  the  department  of  the  Presidio  of 
San  Francisco,  Fort  Mason,  Alcatraz,  and  Angel  Islands,  Benim 
Arsenal  and  Barracks,  and  San  Diego  Barracks. 

Lieut.  Milton  F.  Davis,  Fourth  Cavalry,  prepared  a  very  comprehen- 
sive map  of  the  Sequoia  and  General  Grant  national  parks,  the  to))0- 
graphy  and  information  contained  in  which  will  be  transferred  to  the 
sheets  of  the  military  information  department  map  as  soon  as  that  por- 
tion is  reached.  This  remark  also  applies  to  a  map  of  the  Yosemite 
National  Park,  prepared  by  Lieut.  Harry  O.  Benson,  of  the  ssiuie  regi- 
ment, several  copies  of  which  have  been  supplied  to  the  cavalry  troop 
now  patrolling  the  park.  Copies  have  also  been  furnished  to  the  deputy 
United  States  surveyor  (Campbell),  who  is  about  to  resurvey  the  bound- 
aries and  set  suitable  monuments. 

Very  respectfully,  J.  D.  Mit^ey, 

First  Lieut.,  Fifth  Artillery , 

Acting  Engineer  Officer. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A, 
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EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  COLORADO. 

annual  report  of  lieut,  john  l.  sehon,  twentieth  infan^tbt, 
a.  d.  c,  for  the  fiscal  year  ending  june  30,  1897. 

Engineeb  Ofpicb, 
Headquarters  Department  of  the  Colorado, 

Denver,  Colo.,  July  27, 1897. 
Sib:  I  have  the  honor  to  submit  the  following  report  of  the  official 
trarisactions  of  this  office  for  the  period  covered  from  September  1, 1896 
(date  of  last  report),  to  June  30,  1897.  ^  t 
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PERSONNEL. 

First  Lieut.  George  T.  Laiighorne,  First  Cavalry,  aid-decamp, 
remained  in  charge  of  tlie  office  since  submitting  last  report  until  May 
8,  1897. 

Fii*st  Lieut.  John  L.  Sehon,  Twentieth  Infantry,  aid-decamp,  in 
compliance  with  General  Orders,  No.  12,  headquarters  Department  of 
the  Colorado,  May  24, 1897,  assumed  charge  of  the  office  June  8,  1897, 
relieving  Second  Lieut.  J.  B.  Bennet,  Seventh  Infantry,  detailed  to 
perform  the  duty  until  the  arrival  at  these  headquarters  of  an  officer 
of  the  personal  staff  of  Brig.  Gen.  E.  S.  Otis,  United  States  Army,  the 
present  department  commander. 

Mr.  Charles  Kern,  an  efficient  topographer  and  draftsman,  has  con- 
tinued on  duty  in  the  office  as  assistant  to  the  engineer  officer. 

OFFICE  WORK. 

Excellent  work  nas  oeen  done  on  the  progressive  military  map,  the 
section  cards  returned  to  this  office  from  the  several  detachments  now 
engaged  in  the  field  revision  of  the  same  indicating  that  more  satisfac- 
tory results  will  be  attained  under  the  system  recently  adopted  than 
obtained  under  the  method  followed  when  the  scheme  was  first  insti- 
tuted. 

No  map  of  the  Department  of  the  Colorado  has  ever  been  prepared 
since  the  organization  of  the  department  with  the  present  territorial 
limits,  a  substitute  for  such  being  had  in  general  land  office  maps  of 
the  States  of  Colorado  and  Utah  and  Territories  of  New  Mexico  and 
Arizona  obtained  from  the  Interior  Department,  but  these  can  not  be 
secured  in  sufficient  numbers  to  permit  a  general  distribution  to  all 
officers  serving  at  posts  in  the  department  who  may  desire  them. 

With  a  view  to  surmounting  this  deficiency,  it  is  the  intention  to 
commence  at  the  first  opportunity  a  drawing  for  the  production  of  a 
map  of  this  military  department  containing  all  attainable  information, 
but  with  the  services  of  only  one  draftsman  available  in  the  office, 
progress  upon  such  a  work  will  necessarily  be  slow. 

One  hundred  and  fifty  five  maps  of  portions  of  tliis  department  have 
been  issued,  15  maps  drawn  by  hand,  36  tracings  made,  208  solar  prints 
of  different  maps  made,  51  maps  mounted  on  muslin,  and  188  maps 
mounted  on  cardboard. 

Some  miscellaneous  work  has  been  done  in  addition  to  the  foregoing, 
and  numerous  verbal  reports  to  the  department  commander  and  adju- 
tant-general of  the  department  made  at  various  times. 

No  funds  have  been  available  for  the  use  of  this  office  during  the 
year,  a  few  necessary  materials  and  some  requisite  articles  of  office, 
equipment  having  been  furnished  by  the  quartermaster's  department 
Very  respectfully,  your  obedient  servant, 

John  L.  Seiion, 
First  Lieutenant^  Twentieth  Infantry^ 

Aid-deCampj  Engineer  Officer » 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.S.A. 
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LAWS  FOR  PROTECTION  OF  NAVIGABLE  WATERS. 
[Printed  in  Honse  Doo.  No.  293,  Fifty-fonrth  Congress,  second  session.] 

Office  of  the  Chief  of  ENaiNEEBS, 

United  States  Army, 
Washington,  B.  0.,  February  10, 1897. 

Sib  :  Section  2  of  the  river  and  harbor  act  of  June  3, 1896,  directs  the 
Secretary  of  War  "to  cause  to  be  prepared  a  compilation  of  all  general 
laws  that  have  been  enacted  from  time  to  time  by  Congress  for  the 
maintenance,  protection,  and  preservation  of  the  navigable  waters  of 
the  United  States  which  are  now  in  force,  and  to  sabmit  the  same  to 
-  Congress"  at  its  present  session,  "together  with  such  recommendation 
as  to  revision,  emendation,  or  enlargement  of  the  said  laws  as,  in  his 
indgment,  will  be  advantageous  to  the  public  interest." 

In  pursuance  of  the  foregoing  provision  of  the  act,  I  have  tlie  honor 
to  submit  herewith  (1)  a  compilation  of  the  general  laws  relating  to  the 
maintenance,  preservation,  and  protection  of  navigable  waters  of  the 
United  States  now  in  force,  and  (2)  a  draft  of  an  act  embodying  such 
revision  and  enlargement  of  the  aforesaid  laws  as  the  experience  of  this 
office  has  shown  to  be  advantageous  to  the  public  interest. 

The  draft  submitted  covers  every  subject  embraced  in  the  existing 
laws,  together  with  some  additional  subjects,  except  those  authorizing 
the  Secretary  of  War  to  make  regulations  for  the  navigation  of  Gov- 
ernment canals  and  for  the  opening  of  drawbridges,  which  are  compre- 
hended in  sections  4  and  5,  respectively,  of  the  act  of  August  18, 1894. 
These  two  laws  have  been  omitted  for  the  reasons  that  they  appear 
unobjectionable  in  their  present  form;  regulations  under  their  provi- 
sions have  been  prescribed  with  much  care  and  published  at  much 
expense;  their  force  and  constitutionality  have  been  sustained  by  the 
courts,  and  no  public  advantage  could  be  obtained  by  any  change  in 
their  provisions. 

Much  care  has  been  given  by  this  office  to  the  preparation  of  the 
draft  submitted,  and  the  views  of  some  of  the  most  experienced  officers 
of  the  Corps  of  Engineers  have  been  invited  and  considered  in  connec- 
tion therewith.  It  is  believed  to  be  clear  and  free  from  ambiguity,  and 
better  adapted  to  conserve  the  important  interests  of  commerce  and 
navigation  than  the  laws  in  their  present  form. 

As  the  Secretary  of  War  has  given  personal  consideration  to  the 
question  of  changing  the  existing  law  relating  to  the  removal  of  wrecks, 
special  care  has  been  exercised  in  the  revision  of  tbe  law  on  that  sub- 
ject, which  will  be  found  in  sections  11  and  12  of  the  draft  submitted. 

In  this  connection  attention  is  respectfully  invited  to  a  separate 
paper*  containing  a  draft  of  a  law  for  the  removal  of  wrecks,  which,  it 

«  Not  printed. 
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i8  iinderAtcKxK  ncconis  with  the  views  of  tHe  Piiiladelphia  Maritioie 
Excliaii;re.  Tliis,  however,  differs  but  little  from  the  drait  adopted  by 
this  oflire. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig  Qen.^  Chief  of  Engineei^Sj  U.  S.  Arm}/. 
IIou.  Daniel  S.  Lamont, 

Heereiary  of  War, 


COMPILATION  OF  EXISTINCS  LAWS  RLLATING  TO  THE  PROTKCTIOS, 
PRESERVATION,  AND  MAINTENANCE  OF  THE  NAVIGABLE  WATERS  OF 
THE  VNITBI)  STATES. 

Bridges  injuring  channels  or  banls  of  rivers. — Whenever  complaint 
phall  be  made  to  the  Secretary  of  War  that  by  reason  of  the  placing  in 
any  navigable  waters  of  the  United  States  of  any  bridge  pier  or  abat- 
meiit,  the  current  of  such  waters  has  been  so  deflected  from  its  natural 
course  as  to  cause  by  producing  caving  of  banks  or  otherwise  seiioas 
damage  or  danger  to  property,  it  shall  be  his  duty  to  make  inquiry, 
and  if  it  shall  be  ascertained  that  the  couiplaint  is  well  founded,  he 
shall  cause  the  owners  or  persons  operating  such  bridge  to  repair  such 
damage  or  prevent  such  danger  to  property  by  such  means  as  he  shall 
indicate  and  within  such  time  as  he  may  name,  and  in  default  thereof 
the  owners  or  persons  operating  such  bridge  shall  be  liable  in  any 
court  of  competent. jurisdiction  to  the  persons  injured  in  a  sum  double 
the  amount  of  said  injury.  •  •  •  (Sec.  2,  river  and  harbor  act  of 
August  H,  1888.) 

Removal  of  icrecJcs. — Whenever  hereafter  the  navigation  of  any  river, 
lake,  harbor,  or  bay,  or  other  navigable  water  of  the  United  States, 
shall  be  obstructed  or  endangered  by  any  sunken  vessel  or  water-craft, 
it  shall  be  the  duty  of  the  Secretary  of  War,  upon  satisfactory  informa- 
tion thereof,  to  cause  reasonable  notice,  of  not  less  than  thirty  days,  to 
be  given,  personally  or  by  publication,  at  least  once  a  week  in  the  news- 
paper published  nearest  the  locality  of  such  sunken  vessel  or  craft,  to 
all  persons  interested  in  such  vessel  or  craft,  or  in  the  cargo  thereof^  of 
the  purpose  of  said  Secretary,  unless  such  vessel  or  craft  shall  be 
removed  as  soon  thereafter  as  practicable  by  the  parties  interested 
therein,  to  cause  the  same  to  be  removed.  If  such  sunken  vessel  or 
craft  and  cargo  shall  not  be  removed  by  the  parties  interested  therein 
as  soon  as  practicable  after  the  date  of  the  giving  of  such  notice  by 
publication,  or  after  such  personal  service  of  notiw,  as  the  case  may 
be,  such  sunken  vessel  or  craft  shall  be  treated  as  abandoned  and 
derelict,  and  the  Secretary  of  War  shall  proceed  to  remove  the  same. 
Such  sunken  vessel  or  craft  and  cargo  and  all  property  therein  when 
so  removed  shall,  after  reasonable  notice  of  the  time  and  place  of  sale, 
be  sold  to  the  highest  bidder  or  bidders  for  cash,  and  the  proceeds  ot 
such  sales  shall  be  deposited  in  the  Treasury  of  the  United  States  to 
the  ciedit  of  a  fund  for  the  removal  of  such  obstructions  to  naviga- 
tion, under  the  direction  of  the  Secretary  of  War,  and  to  be  paid  out 
for  that  purpose  on  his  requisition  therefor.  The  provisions  of  this  act 
shall  apply  to  all  such  wrecks  whether  removed  under  this  act  or  under 
any  other  act  of  Congress.  Such  sum  of  money  as  may  be  necessary  to 
execute  this  section  of  this  act  is  hereby  appropriated,  out  of  any  money 
in  the  Treasury  of  the  United  States  not  otherwise  appropriated,  to  be 
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paid  out  on  the  requisition  of  the  Secretary  of  War.    (Sec.  4,  river  and 
liarbor  act. of  June  14,  1880.) 

The  power  and  authority  granted  to  the  Secretary  of  War  under  and 
by  virtue  of  section  four  of  the  act  of  Congress  approved  June  four- 
teenth, eighteen  hundred  and  eighty,  relating  to  wrecks  and  sunken 
vessels  be,  and  the  same  are  hereby,  enlarged  so  that  the  Secretary  ot 
War  may,  in  his  discretion,  sell  and  dispose  of  any  such  sunken  craft, 
vessel,  or  cargo,  or  property  therein,  before  the  raising  or  removal 
thereof,  according  to  the  same  regulations  that  are  in  the  said  act  pre 
scribed  for  the  sale  of  the  same  alter  the  removal  thereof;  and  all  laws 
and  partfl  of  laws  inconsistent  herewith  are  hereby  repealed.  (Eiver 
and  harbor  act  of  August  2, 1882.) 

All  wrecks  of  vessels  and  other  obstructions  to  the  navigation  of  any 
port,  roadstead,  harbor,  or  navigable  river,  or  other  navigable  waters 
of  the  Unit^id  States,  which  may  have  been  permitted  by  the  owners 
thereof  or  the  parties  by  whom  they  were  caused  to  remain  to  the  injury 
of  commerce  and  navigation  for  a  longer  period  than  two  months,  shall 
be  subject  to  be  broken  up  and  removed  by  the  Secretary  of  War,  with- 
out liability  for  any  damage  to  the  owners  of  the  same.  (Sec.  8,  river 
and  harbor  act  of  September  19, 1890.) 

Badges  obstructing  navigation. — Whenever  the  Secretary  of  War  shall 
have  good  reason  to  believe  that  any  railroad  or  other  bridge  now  con- 
structed, or  which  may  hereafter  be  constructed  over  any  of  the  navi- 
gable water-ways  of  the  United  States  is  an  unreasonable  obstruction 
to  the  free  navigation  of  such  waters  on  account  of  insufficient  height, 
width  of  span,  or  otherwise,  or  where  there  is  difficulty  in  passing  the 
draw-opening  or  the  drawspan  of  such  bridge  by  rafts,  steam  boats,  or 
other  water-craft,  it  shall  be  the  duty  of  the  said  Secretary,  first  giving 
tlie  parties  reasonable  oi)portunity  to  be  heard,  to  give  notice  to  the 
persons  or  corpoi^tions  owning  or  controlling  such  bridge  so  to  alter 
tlie  same  as  to  render  navigation  through  or  under  it  reasonably  free, 
easy,  and  unobstructed;  and  in  giving  such  notice  he  shall  specify  the 
changes  required  to  be  made,  and  shall  prescribe  in  each  case  a  reason- 
able time  in  which  to  make  them.  If  at  the  end  of  such  time  the  altera- 
tion has  not  been  ni<ade,  the  Secretary  of  War  shall  forthwith  notify 
the  United  States  district  attorney  for  the  district  in  which  such  bridge 
is  situated,  to  the  end  that  the  criminal  proceedings  mentioned  in  the 
sncceeding  section  may  be  taken. 

If  the  persons,  corporation,  or  association  owning  or  controlling  any 
railroad  or  other  bridge  shall,  after  receiving  notice  to  that  effect  a« 
hereinbefore  required  from  the  Secretary  of  War  and  within  the  time 
prescribed  by  him,  willfully  fail  or  refuse  to  remove  the  same,  or  to 
comply  with  the  lawful  order  of  the  Secretary  of  War  in  the  premises 
such  persons,  corporation,  or  association  shall  be  deemed  guilty  of  a 
misdemeanor  and,  on  conviction  thereof,  shall  be  punished  by  a  fine  not 
exceeding  five  thousand  dollars,  and  every  month  such  persons,  corpo- 
ration, or  association  shall  remain  in  default  in  respect  to  the  removal 
or  alteration  of  such  bridge  shall  be  deemed  a  new  offense,  and  subject 
the  persons,  corx>oration,  or  association  so  offending  to  the  penalties 
above  prescribed.  (Sees.  4  and  5,  river  and  harbor  act  of  September  19, 
1890.) 

Construction  of  piers,  bridges,  etc. — It  shall  not  be  lawful  to  build  any 
wharf,  pier,  dolphin,  boom,  dam,  weir,  breakwater,  bulkhead,  jetty,  or 
structure  of  any  kind  outside  established  harbor  lines,  or  in  any  navi- 
gable waters  of  the  United  States  where  no  harbor  lines  are  or  may  bo 
established,  without  the  permission  of  the  Secretary  of  War,  in  any 
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port,  roadstead,  haven,  harbor,  navigable  river,  or  other  waters  of  the 
United  States,  in  such  manner  as  shall  obstruct  or  im])air  Davigatioo, 
commerce,  or  anchorage  of  said  waters ;  and  it  shall  not  be  lawful  liere- 
after  to  commence  the  construction  of  any  bridge,  bridge  draw,  bridge 
piers,  and  abutments,  causeway,  or  other  works  over  or  in  any  port, 
road,  roadstead,  haven,  harbor,  navigable  river  or  navigable  waters  of 
the  United  States,  under  any  a<5t  of  the  legislative  assembly  of  any 
State,  until  the  location  and  plan  of  such  bridge  or  other  works  bave 
been  submitted  to  and  approved  by  the  Secretary  of  War,  or  to  exca- 
vate or  fill,  or  in  any  manner  to  alter  or  modify  the  coarse,  location, 
condition  or  capacity  of  any  port,  roadstead,  haven,  harbor,  harbor  of 
refuge,  or  inclosure  within  the  limits  of  any  breakwater,  or  of  the  chan- 
nel of  any  navigable  water  of  the  United  States  unless  approved  and 
authorized  by  the  Secretary  of  War: 

Frovided:  That  this  section  shall  not  apply  to  any  bridge,  bridge 
draw,  bridge  piers,  and  abutments,  the  construction  of  which  has  been 
heretofore  duly  authorized  by  law,  or  be  so  construeil  as  to  authorize 
the  construction  of  any  bridge,  draw  bridge,  bridge  piers,  and  abut- 
ments, or  other  works  under  an  act  of  the  legislature  of  any  State,  OFer 
or  in  any  stream,  port,  roadstead,  haven,  or  harbor,  or  other  navigable 
water  not  wholly  within  the  limits  of  such  State.  (Sec.  3,  river  and 
harbor  act  of  July  18, 1892.) 

l)epo8%ting  material  in  navigable  waters. — It  shall  not  be  lawful  to 
cast,  throw,  empty,  or  unlade,  or  cause,  suflfer,  or  procure  to  be  cast 
thrown,  emptied,  or  unladen,  either  from  or  out  of  any  ship,  vessel, 
lighter,  barge,  boat,  or  other  craft,  or  from  the  shore,  pier,  wharf,  for 
nace,  manufacturing  establishments,  or  mills  of  any  kind  whatever, 
any  ballast,  stone,  slate,  gravel,  earth,  rubbish,  wreck,  filth,  slabs, 
edgings,  sawdust,  slag,  cinders,  ashes,  refuse,  or  other  waste  of  any 
kind,  into  any  port,  road,  roadstead,  harbor,  haven,  navigable  river,  or 
navigable  waters  of  the  United  States  which  shall  tend  to  impede  or 
obstruct  navigation,  or  to  deposit  or  place  or  cause,  sufifer,  or  procure 
to  be  deposited  or  placed,  any  ballast,  stone,  slate,  gravel,  earth,  rob- 
bish,  wreck,  filth,  slabs,  edgings,  sawdust,  or  other  waste  in  any  place 
or  situation  on  the  bank  of  any  navigable  waters  where  the  same  sball 
be  liable  to  be  washed  into  such  navigable  waters,  either  by  ordinary 
or  high  tides,  or  by  storms  or  floods,  or  otherwise,  whereby  navigation 
shall  or  may  be  impeded  or  obstructed:  Provided^  That  nothing  herein 
contained  shall  extend  or  be  construed  to  extend  to  the  casting  out) 
unlading,  or  throwing  out  of  any  ship  or  vessel,  lighter,  barge,  boat, 
or  other  craft,  any  stones,  rocks,  bricks,  lime,  or  other  materials  nsed, 
or  to  be  used,  in  or  toward  the  building,  repairing,  or  keeping  in  repair 
any  quay,  pier,  wharf,  weir,  bridge,  building,  or  other  work  lawfully 
erected  or  to  be  erected  on  the  banks  or  sides  of  any  port,  harbor, haven, 
channel,  or  navigable  river,  or  to  the  casting  out,  unlading,  or  depositing 
of  any  material  excavated  for  the  improvement  of  navigable  waters,  into 
such  places  and  in  such  manner  as  may  be  deemed  by  the  United  States 
officer  supervising  said  improvement  most  judicious  and  practicable 
and  for  the  best  interests  of  such  improvements,  or  to  prevent  the 
depositing  of  any  substance  above  mentioned  under  a  permit  fi^om  the 
Secretary  of  War,  which  he  is  hereby  authorized  to  grant,  in  anyplace 
designated  by  him  where  navigation  will  not  be  obstructed  thereby. 
(Sec.  6,  river  and  harbor  act  of  September  19, 1890.) 

It  shall  not  be  lawful  to  place,  discharge,  or  dex>oait,  by  any  process 
or  in  any  manner,  ballast,  refuse,  dirt,  ashes,  cinders,  mud,  sand,  dredg- 
ings,  sludge,  acid,  or  any  other  matter  of  any  kind  other  than  that 
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flowing  from  streets,  sewers,  and  passing  therefrom  in  a  liqaid  state,  in 
the  waters  of  any  harbor  or  river  of  the  United  States,  for  the  improve- 
ment of  which  money  has  been  appropriated  by  Congress,  elsewhere 
than  within  the  limits  defined  and  permitted  by  the  Secretary  of  War; 
neither  shall  it  be  lawful  for  any  person  or  persons  to  move,  destroy,  or 
injure  in  any  manner  whatever  any  sea  wall,  bulkhead,  jetty,  dike, 
levee,  wharf,  pier,  or  other  work  built  by  the  United  States,  in  whole 
or  in  part,  for  the  preservation  and  improvement  of  any  of  its  navi- 
gable waters,  or  to  prevent  floods,  or  as  boundary  marks,  tide  gauges, 
surveying  stations,  buoys,  or  other  established  marks;  any  and  every 
such  act  is  made  a  misdemeanor,  and  every  person  knowingly  engaged 
in.  or  who  shall  knowingly  aid,  abet,  authorize,  or  instigate  a  violation 
of  this  section  shall,  upon  conviction,  be  punishable  by  fine  or  imprison- 
ment, or  both,  such  fine  to  be  not  less  than  two  hundred  and  fifty  dol- 
lars nor  more  than  twenty-five  hundred  dollars,  and  the  imprisonment 
to  be  not  less  than  thirty  days  nor  more  than  one  year,  either  or  both 
nnited,  as  the  judge  before  whom  conviction  is  obtained  shall  decide, 
one-half  of  said  fine  to  be  paid  to  the  person  or  persons  giving  informa- 
tion which  shall  lead  to  conviction  of  this  misdemeanor.  (Sec.  6,  river 
and  harbor  act  of  August  18, 1894.) 

Any  and  every  master,  pilot,  and  engineer,  or  person  or  persons  acting 
in  such  capacity,  respectively,  on  board  of  any  boat  or  vessel  who  may 
willfully  injure  or  destroy  any  work  of  the  United  States  contemplated 
in  section  six  of  this  Act,  or  who  shall  knowingly  engage  in  towing  any 
scow,  boat,  or  vessel  loaded  with  any  such  prohibited  matter  to  any 
point  or  place  of  deposit,  or  discharge  in  any  harbor  contemplated  in 
section  six  of  this  Act,  elsewhere  than  within  the  limits  defined  and 
permitted  by  the  Secretary  of  War,  shall  be  deemed  guilty  of  a  viola- 
tion of  this  Act  and  shall,  upon  conviction,  be  punishable  as  hereinbefore 
provided  for  offenses  in  violation  of  section  six  of  this  Act,  and  shall 
also  have  his  license  revoked  or  suspended  for  a  term  to  be  fixed  by 
the  judge  before  whom  tried  and  convicted. 

Any  boat,  vessel,  scow,  or  other  craft  used  or  employed  in  violating 
any  of  the  provisions  of  sections  six  and  seven  of  this  Act  shall  be 
liable  to  the  pecuniary  penalties  imposed  thereby,  and  in  addition  thereto 
to  the  amount  of  the  damages  done  by  said  boat,  vessel,  scow,  or  other 
craft,  which  latter  sum  shall  be  placed  to  the  credit  of  the  appropria- 
tion for  the  improvement  of  the  harbor  in  which  the  damage  occurred, 
and  said  boat,  vessel,  scow,  or  other  craft  may  be  proceeded  against 
summarily  by  way  of  libel  in  any  district  court  of  the  United  States 
having  jurisdiction  thereof.  (Sees.  7  and  8,  river  and  harbor  act  of 
August  18, 1894.) 

Unlawful  obstructions  forbidden  and  penalties  prescribed. — The  crea- 
tion of  any  obstruction,  not  affirmatively  authorized  by  law,  to  the 
navigable  capacity  of  any  waters,  in  respect  of  which  the  United  States 
has  jurisdiction,  is  hereby  prohibited.  The  continuance  of  any  such 
obstruction,  except  bridges,  piers,  docks  and  wharves,  and  similar 
structures  erected  for  business  purposes,  whether  heretofore  or  here- 
after created,  shall  constitute  an  offense,  and  each  week's  continuance 
of  any  such  obstruction  shall  be  deemed  a  separate  offense.  Every 
person  and  every  corporation  which  shall  be  guilty  of  creating  or  con- 
tinning  any  such  unlawful  obstruction  in  this  act  mentioned  [act  of 
September  19, 1890],  or  who  shall  violate  the  provisions  of  the  last  four 
preceding  sections  of  this  act  [sections  6,  7,  8,  and  9]^  shall  be  deemed 
guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished 
by  a  fine  not  exceeding  five  thousand  dollars,  or  by  imprisonment  (in 
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the  case  of  a  natural  person)  not  exceeding  one  year,  or  by  both  such 
ponisbTnents,  in  the  discretion  of  the  court;  the  creating  or  contmuing 
of  any  nulawfdl  obstruction  in  this  act  mentioned  may  be  prevented 
and  such  obstruction  may  be  caused  to  be  removed  by  the  injunction  of 
any  cir(!uit  court  exercising  jurisdiction  in  any  district  in  which  such 
obstruction  may  be  threatened  or  may  exist;  and  proper  prooeedinp 
in  equity  to  this  end  may  be  instituted  under  the  dfrectton  of  tbe 
Attorney-General  of  the  United  States.  (Sec.  10,  river  and  harbor  aet 
of  September  19, 1890.) 

Method  of  enforcing  laios  forbidding  obstructions  to  navigatian.—lt 
shall  be  the  duty  of  officers  and  agents  having  the  supervision,  on  the 
part  of  the  United  States,  of  the  works  in  progress  for  the  preservation 
and  improvement  of  said  navigable  waters,  and,  in  their  absence,  of  the 
United  States  collectors  of  customs  and  other  revenue  officers  to  enforce 
the  provisions  of  this  act  by  giving  information  to  the  district  attorney 
of  the  United  States  for  the  district  in  which  any  violation  of  any  pro- 
vision of  this  act  shall  have  been  committed.  •  •  •  {Sec.  11,  river 
and  harbor  act  of  Septemi  er  19,  1890.) 

Injuries  to  Government  piers ^  etc, — It  shall  not  be  lawful  for  any  per- 
son or  persons  to  take  possession  of  or  make  use  for  any  exclusive  par- 
pose,  or  build  upon,  alter,  deface,  destroy,  injure,  obstruct,  or  in  any 
other  manner  impair  the  usefulness  of  any  sea-wall,  bulkhead,  jetty, 
dike,  levee,  wharf,  pier  or  other  work  built  by  the  United  States  in 
whole  or  in  part,  for  the  preservation  and  improvement  of  any  of  its 
navigable  waters,  or  to  prevent  floods,  or  as  boundary  marks,  tide-gaugea 
surveying  stations,  buoys,  or  other  established  marks,  nor  remove  for 
ballast  or  other  purposes  any  stone  or  other  material  composing  such 
works.    (Sec.  9,  river  and  harbor  act  of  September  19, 1890.) 

Harbor  lines. — Where  it  is  made  manifest  to  the  Secretary  of  War 
that  the  establishment  of  harbor-lines  is  essential  to  the  preservation 
and  protection  of  harbors,  he  may,  and  is  hereby  authorized,  to  cause 
such  lines  to  be  established,  beyond  which  no  piers,  wharves,  bulk-heads, 
or  other  works  shall  be  extended  or  deposits  made,  except  under  such 
regulations  as  may  be  prescribed  from  time  to  time  by  him;  and  any 
person  who  shall  willfully  violate  the  provisions  of  this  section  or  any 
rule  or  regulation  made  by  the  Secretary  of  War  in  pursuance  of  tUi 
section,  shall  be  deemed  guilty  of  a  misdemeanor,  and,  on  conviction 
thereof,  vshall  be  punished  by  a  tine  not  exceeding  one  thousand  dollars, 
or  imprisonment  not  exceeding  one  year,  at  the  discretion  of  the  court 
for  each  offense.  (Sec.  12,  river  and  harbor  act  of  September  19, 1890; 
see  also  sec.  12,  river  and  harbor  act  of  August  11, 1888.) 

"So  money  appropriated  for  the  improvement  of  rivers  and  harbors  in 
this  act  or  hereafter  shall  be  expended  for  dredging  inside  of  harbor 
lines  duly  established.    (Sec.  5,  river  and  harbor  act  of  July  13,  1892.) 

Whenever  the  Secretary  of  War  grants  to  any  person  or  persons 
permission  to  extend  piers,  wharves,  bulkheads,  or  other  works,  or  to 
make  deposits  in  any  tidal  harbor  or  river  of  the  United  States  beyond 
any  harbor  lines  established  under  authority  of  the  United  States,  he 
shall  cause  to  be  ascertained  the  amount  of  tide  water  displaced  by 
any  such  structure  or  by  any  such  deposits,  and  he  shall,  if  he  deem 
it  necessary,  require  the  parties  to  whom  the  ])ermission  is  given  to 
make  compensation  for  such  displacement  either  by  excavating  in  some 
part  of  the  harbor,  including  tide* water  channels  between  high  anti  low 
water  mark,  to  such  an  extent  as  to  create  a  basin  for  as  much  tide 
water  as  may  be  displaced  by  such  structure  or  by  such  deposits,  or  in 
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any  other  mode  that  may  be  satisfactory  to  him.    •    •    •     (Sec.  9,  river 
and  harbor  act  of  August  18, 1804.) 

Opening  of  drawbridges. — It  shall  be  the  duty  of  all  persons  owniDg, 
operating,  and  tending  the  drawbridges  now  built  or  which  may  here- 
after be  built  across  the  navigable  rivers  and  other  waters  of  the  United 
States,  to  open,  or  cause  to  be  opened,  the  draws  of  such  bridges  under 
such  rules  and  regulations  as  in  the  opinion  of  the  Secretary  of  War 
the  public  interests  require  to  govern  the  opening  of  drawbridges  for 
the  passage  of  vessels  and  other  water  crafts,  and  such  rules  and  regu- 
lations,  when  so  made  and  published,  shall  have  the  force  of  law. 
Every  such  person  who  shall  willfully  fail  or  refuse  to  open,  or  cause  to 
be  opened,  the  draw  of  any  such  bridge  for  the  passage  of  a  boat  or  boats, 
or  who  shall  unreasonably  delay  the  opening  of  said  draw  after  reason- 
able signal  shall  have  been  given,  as  provided  in  such  regulations,  shall 
be  deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be 
punished  by  a  fine  of  not  more  than  two  thousand  dollars  nor  less  than 
one  thousand  dollars,  or  by  imprisonment  (in  the  case  of  a  natural 
person)  for  not  exceeding  one  year,  or  by  both  such  fine  and  imprison- 
ment, in  the  discretion  of  the  court:  Provided^  That  the  proper  action 
to  enforce  the  provisions  of  this  section  may  be  commenced  before  any 
commissioner,  judge,  or  court  of  the  United  States,  and  such  commis- 
sioner, judge,  or  court  shall  proceed  in  respect  thereto  as  authorized , 
by  law  in  case  of  crimes  against  the  United  States:  Provided  further ^ 
That  whenever,  in  the  opinion  of  the  Secretary  of  War,  the  public 
interests  require  it,  he  may  make  rules  and  regulations  to  govern  the 
opening  of  drawbridges  for  the  passage  of  vessels  and  other  water 
crafts,  and  such  rules  and  regulations,  when  so  made  and  published, 
shall  have  the  force  of  law,  and  any  violation  thereof  shall  be  punished  as 
hereinbefore  provided.    (Sec.5,  river  and  harbor  act  of  August  18, 1894.) 

Regulations  for  canals. — It  shall  be  the  duty  of  the  Secretary  of  War 
to  prescribe  such  rules  and  regulations  for  the  use,  administration,  and 
navigation  of  any  or  all  canals  and  similar  works  of  navigation  that 
now  are,  or  that  hereafter  may  be,  owned,  operated,  or  maintained  by 
the  United  States  as  in  his  judgment  the  public  necessity  may  require. 

Such  rules  and  regulations  shall  be  posted,  in  conspicuous  and  appro- 
priate places,  for  the  information  of  the  public;  and  every  person  and 
every  corporation  which  shall  knowingly  and  willfully  violate  such  rules 
and  regulations  shall  be  deemed  guilty  of  a  misdemeanor  and,  on  con- 
viction thereof  in  any  district  court  in  the  United  States  within  whose 
territorial  jurisdiction  such  ofiense  may  have  been  committed,  shall  be 
punished  by  a  fine  not  exceeding  five  hundred  dollars,  or  by  imprison- 
ment (in  the  case  of  a  natural  person)  not  exceeding  six  months,  in  the 
discretion  of  the  court.  (Sec.  4,  river  and  harbor  act  of  August  18, 
1894.) 


DRAFT    OF    PROPOSED    ACT    REVISING    AND    ENLARGING    LAWS    FOR 
PROTECTION  OF  NAVIGAnLE  MTATERS. 

AN  ACT  for  the  preservatiou,  protection,  and  mainteuauce  of  the  navigable  waters 

of  the  United  States. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  it  shall  not  be  lawful  to 
construct  or  commence  the  construction  of  any  bridge,  dam,  dike,  or 
causeway  over  or  in  any  port,  roadstead,  haven,  harbor,  canal,  navi- 
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gable  river,  or  other  navigable  water  of  the  United  States  until  tbe 
consent  of  Congress  to  the  building  of  sach  structares  shall  have  been 
obtained  and  an  til  the  plans  for  the  same  shall  have  been  submitted  to 
and  approved  by  the  Chief  of  Engineers  and  by  the  Secretary  of  War: 
Provided  J  That  such  structures  may  be  built  under  authority  of  the  leg- 
islature of  a  State  across  rivers  and  other  waterways,  the  navigable  por- 
tions of  which  lie  wholly  within  the  limits  of  a  single  State,  provided 
the  location  and  plans  thereof  are  submitted  to  and  approved  by  tbe 
Chief  of  Engineers  and  by  the  Secretary  of  War  before  oonstnictioniB 
commenced:  And  provided  further  j  That  when  plans  for  any  bridge  or 
other  structure  have  been  approved  by  the  Chief  of  Engineers  and  by 
the  Secretary  of  War,  it  shall  not  be  lawful  to  deviate  irom  such  plaaa 
either  before  or  after  completion  of  the  structure  unless  the  modifica- 
tion of  said  plans  has  previously  been  submitted  to  and  received  the 
approval  of  the  Chief  of  Engineers  and  of  the  Secretary  of  War. 

Sec.  2.  That  the  creation  of  any  obstruction  not  affirmatively  aathor- 
ized  by  law  to  the  navigable  capacity  of  any  of  the  waters  of  tiie 
United  States  is  hereby  prohibited.  And  it  shall  not  be  lawful  toboiid 
or  commence  the  building  of  any  wharf,  pier,  dolphin,  boom,  weir, 
breakwater,  bulkhead,  jetty,  or  other  structures  in  any  port,  road- 
stead, haven,  harbor,  canal,  navigable  river,  or  other  water  of  the 
United  States,  outside  established  harbor  lines,  or  where  no  harbor 
lines  have  been  established,  except  on  plans  recommended  by  tbe  Chief 
of  Engineers  and  authorized  by  the  Secretary  of  War.  And  it  shaD 
not  be  lawful  to  excavate  or  All,  or  in  any  manner  to  alter  or  modify  the 
course,  location,  condition,  or  capacity  of  any  port,  roadstead,  haveo, 
harbor,  canal,  lake,  harbor  of  refuge,  or  inclosure  within  the  limited 
any  breakwater,  or  of  the  channel  of  any  navigable  water  of  the  United 
States,  unless  the  work  has  been  recommended  by  the  Chief  of  Engineeis 
and  authorized  by  the  Secretary  of  War  prior  to  beginning  the  same. 

Seo.  3.  That  where  it  is  made  manifest  to  the  Secretary  of  War  that 
the  establishment  of  harbor  lines  is  essential  to  the  preservation  and 
protection  of  harbors  he  may,  and  is  hereby  authorized  to,  cause  sach 
lines  to  be  established,  beyond  which  no  piers,  wharves,  bulkheads, or 
other  works  shall  be  extended  or  deposits  made,  except  under  such  reg- 
ulations as  may  be  prescribed  from  time  to  time  by  him :  Provided^  That 
whenever  the  Secretary  of  War  grants  to  any  person  or  persons  per- 
mission to  extend  piers,  wharves,  bulkheads,  or  other  works,  or  to  make 
deposits  in  any  tidal  harbor  or  river  of  the  United  States  beyond  any 
harbor  lines  established  under  authority  of  the  United  States,  he  shall 
cause  to  be  ascertained  the  amount  of  tide  water  displaced  by  any  sach 
structure  or  by  any  such  deposits,  and  he  shall,  if  he  deem  it  necessary, 
require  the  parties  to  whom  the  permission  is  given  to  make  com])en- 
sation  for  such  displacement  either  by  excavating  in  some  part  of  the 
harbor,  including  tide- water  channels  between  high  and  low  water  mart, 
to  such  an  extent  as  to  create  a  basin  for  as  much  tide  water  as  maybe 
displaced  by  such  structure  or  by  such  deposits,  or  in  any  other  mode 
that  may  be  satisfactory  to  him. 

Sec.  4.  That  every  person  and  every  corporation  that  shall  violate 
any  of  the  provisions  of  sections  one,  two,  and  three  of  this  act,  or  any 
rule  or  regulation  made  by  the  Secretary  of  War  in  pursuance  of  the 
l)rovisions  of  the  said  section  three,  shall  be  deemed  guilty  of  a  ffl'S- 
denieanor,  and  on  conviction  thereof  shall  be  punished  by  a  fine  not 
exceeding  twenty- live  hundred  dollars  nor  less  than  five  hundred  dollars, 
or  by  imprisonment  (in  the  case  of  a  natural  person)  not  exceeding  one 
year,  or  by  both  such  punishments,  in  the  discretion  of  the  court   And 
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farther,  the  removal  of  any  stractares  or  parts  of  structures  erected  in 
violation  of  the  provisions  of  the  said  sections  may  be  enforced  by  the 
injunction  of  any  circuit  court  exercising  jurisdiction  in  any  district  in 
which  such  structures  may  exist,  and  proper  proceedings  to  this  end 
may  be  instituted  under  the  direction  of  the  Attorney-General  of  the 
United  States. 

Sec.  5.  That  it  shall  not  be  lawful  to  throw,  discharge,  or  deposit,  or 
cause,  suffer,  or  procure  to  be  thrown,  discharged,  or  deposited  either 
firom  or  out  of  any  ship,  barge,  or  other  floating  craft  of  any  kind,  or 
from  the  shore,  wharf,  manufacturing  establishment,  or  mill  of  any  kind, 
any  refuse  matter  of  any  kind  or  description  whatever  other  than  tliat 
flowing  from  streets  and  sewers  and  passing  therefrom  in  a  liquid  state, 
into  any  navigable  water  of  the  United  States,  or  into  any  tributary  of 
any  navigable  water  from  which  the  same  shall  float  or  be  washed  into 
such  navigable  water;  and  it  shall  hot  be  lawful  to  deposit,  or  cause, 
suffer,  or  procure  to  be  deposited  material  of  any  kind  in  any  place  on 
the  bank  of  any  navigable  water,  or  on  (he  bank  of  any  tributary  of 
any  navigable  water,  where  the  same  shall  be  liable  to  be  washed  into 
such  navigable  water,  either  by  ordinary  or  high  tides,  or  by  storms 
or  floods,  or  otherwise,  whereby  navigation  shall  or  may  be  impeded  or 
obstructed:  Provided^  That  nothing  herein  contained  shall  extend  to. 
apply  to,  or  prohibit  the  operations  in  connection  with  the  improvement 
of  navigable  waters  or  construction  of  public  works,  considered  neces- 
sary and  proper  by  the  United  States  officers  supervising  such  improve- 
ment or  public  work :  And  provided  further^  That  the  Secretary  of  War, 
whenever  in  the  judgment  of  the  Chief  of  Engineers  anchorage  and 
navigation  will  not  be  injured  thereby,  may  permit  the  deposit  of  any 
materia]  above  mentioned  in  navigable  waters,  within  limits  to  be  defined 
and  under  conditions  to  be  prescribed  by  him,  provided  application  is 
made  to  him  prior  to  depositing  such  material;  and  whenever  any  per- 
mit is  so  granted  the  conditions  thereof  shall  be  strictly  complied  with, 
and  any  violation  thereof  shall  be  unlawful. 

Sec.  6.  That  it  shall  not  be  lawful  for  any  person  or  persons  to  take 
possession  of  or  make  use  of  for  any  purpose,  or  build  upon,  alter, 
deface,  destroy,  move,  injure,  obstruct  by  fastening  vessels  thereto  or 
otherwise,  or  in  any  manner  whatever  impair  the  usefulness  of  any  sea 
wall,  bulkhead,  jetty,  dike,  levee,  wharf,  pier,  or  other  work  built  by 
the  United  States,  or  any  piece  of  plant,  floating  or  otherwise,  used  in 
the  construction  of  such  work  under  the  control  of  the  United  States, 
in  whole  or  in  part,  for  the  preservation  and  improvement  of  any  of  its 
navigable  waters  or  to  prevent  floods,  or  as  boundary  marks,  tide 
gauges,  surveying  stations,  buoys,  or  other  established  marks,  nor 
remove  for  ballast  or  other  purposes  any  stone  or  other  material  com- 
posing such  works:  Provided ,  That  the  Secretary  of  War  may,  on  the 
recommendation  of  the  Chief  of  Engineers,  grant  permission  for  the 
temporary  occupation  or  use  of  any  of  the  aforementioned  public  works 
when  in  his  judgment  such  occupation  or  use  will  not  be  injurious  to 
the  public  interest. 

Sec.  7.  That  it  shall  not  be  lawful  to  tie  up  or  anchor  vessels  or  other 
craft  in  navigable  channels  in  such  a  manner  as  to  prevent  or  obstruct 
the  passage  of  other  vessels  or  craft;  or  to  voluntary  sink  vessels  or 
other  craft  in  navigable  channels;  or  to  float  loose  timber  and  logs, 
or  to  float  what  is  known  as  sack  rafts  of  timber  and  logs  in  streams  or 
channels  actually  navigated  by  steamboats  in  such  manner  as  to 
obstruct,  impede,  or  endanger  navigation.  And  whenever  a  vessel, 
raft,  or  other  craft  is  wrecked  and  sunk  in  a  navigable  channel,  acci- 
ENa  97 260  ^  , 
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dentally  or  otherwise,  it  shall  be  the  duty  of  the  owner  of  such  sunken 
craft  to  immediately  mark  it  with  a  buoy  or  beacon  daring  the  day  and 
a  lighted  lantern  at  night,  and  to  maintain  such  marks  until  the  sunken 
craft  is  removed  or  abandoned,  and  the  neglect  or  failure  of  the  said 
owner  so  to  do  shall  be  unlawful;  and  it  shall  be  the  duty  of  the  owner 
of  such  sunken  craft  to  commence  the  immediate  removal  of  the  same, 
and  prosecute  such  removal  diligently,  and  failure  to  do  so  shall  be 
considered  as  an  abandonment  of  such  craft,  and  subject  the  same  to 
removal  by  the  United  States  as  hereinafter  provided  for. 

Sbo.  8.  That  every  person  and  every  corporation  that  shall  violate, 
or  that  shall  knowingly  aid,  abet,  authorize,  or  instigate  a  violation  of 
the  provisions  of  sections  five,  six,  and  seven  of  this  act  shall  be  guilty 
of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  a 
fine  not  exceeding  twenty-five  hundred  dollars  nor  less  than  five  hun- 
dred dollars,  or  by  imprisonment  (in  the  case  of  a  natural  x)er8on)  for 
not  less  than  thirty  days  nor  more  than  one  year,  or  by  both  such  fine 
and  imprisonment,  in  the  discretion  of  the  court,  one- half  of  said  fine  to 
be  paid  to  the  person  or  persons  giving  information  which  shall  lead 
to  conviction.  And  any  and  every  master,  pilot,  and  en^neer,  or  per- 
son or  persons  acting  in  such  capacity,  respectively,  on  board  of  any 
boat  or  vessel  who  shall  knowingly  engage  in  towing  any  scow,  boat, 
or  vessel  loaded  with  any  material  specified  in  section  five  of  this  act 
to  any  point  or  place  of  deposit  or  discharge  in  any  harbor  or  navigable 
water,  elsewhere  than  within  the  limits  defined  and  permitted  by  the 
Secretary  of  War,  or  who  shall  willfully  injure  or  destroy  any  work  of 
the  United  States  contemplated  in  section  six  of  this  act,  or  who  shall 
willfully  obstruct  the  channel  of  any  waterway  in  the  manner  contem- 
plated in  section  seven  of  this  act,  shall  be  deemed  guilty  of  a  violatic« 
of  this  act,  and  shall  upon  conviction  be  punished  as  hereinbefore  pro- 
vided in  this  section,  and  shall  also  have  his  license  revoked  or  sus- 
pended for  a  term  to  be  fixed  by  the  judge  before  whom  tried  and 
convicted.  And  any  boat,  vessel,  scow,  raft,  or  other  craft  used  or 
employed  in  violating  any  of  the  provisions  of  sections  five,  six,  and 
seven  of  this  act  shall  be  liable  for  the  pecuniary  penalties  specified  in 
this  section,  and  in  addition  thereto  for  the  amount  of  the  damages 
done  by  said  boat,  vessel,  scow,  raft,  or  other  craft,  which  latter  sum 
shall  be  placed  to  the  credit  of  the  appropriation  for  the  improvement 
of  the  harbor  or  waterway  in  which  the  damage  occurred,  and  said 
boat,  vessel,  scow,  raft,  or  other  craft  may  be  proceeded  against  sum- 
marily by  way  of  libel  in  any  district  court  of  the  United  States  having 
jurisdiction  thereof. 

Sec.  9.  That  the  Department  of  Justice  shall  conduct  the  legal  pro 
ceedings  necessary  to  euforce  the  foregoing  provisions  of  this  act;  aud 
it  shall  be  the  duty  of  district  attorneys  of  the  United  States  to  vigor- 
ously prosecute  all  offenders  against  the  same  whenever  requeste^l  to 
do  so  by  the  Secretary  of  War  or  by  any  of  the  officials  hereinafter 
designated,  and  it  shall  furthermore  be  the  duty  of  said  district  attor- 
neys to  report  to  the  Attoruey-Geueral  of  the  United  States  the  action 
taken  by  him  against  offenders  so  reported,  and  a  transcript  of  such 
reports  shall  be  transmitted  to  the  Secretary  of  War  by  the  Attorney- 
General  ;  and  for  the  better  enforcement  of  the  said  provisions  and  to 
facilitate  the  detectiou  and  bringing  to  punishment  of  such  ofifenders, 
the  officers  and  agents  of  the  United  States  in  charge  of  river  and  har- 
bor improvements,  and  the  assistant  engineers  and  inspectors  employed 
under  them  by  authority  of  the  Secretary  of  War,  and  the  United  States 
collectors  of  customs  and  other  revenue  officers,  shall  have  power  and 
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autbority  to  swear  oat  process  and  to  arrest  and  take  into  cnstody,  with 
or  without  process,  any  person  or  persons  who  may  commit  any  of  the 
acts  or  offenses  prohibited  by  the  foregoing  sections  of  this  act,  or  who 
may  violate  any  of  the  provisions  of  the  same :  Provided^  That  no  person 
shall  be  arrested  without  )>roces8  for  any  offense  not  committed  in  the 
presence  of  some  one  of  the  aforesaid  officials:  And  provided  further^ 
That  whenever  any  arrest  is  made  under  the  provisions  of  this  act,  the 
person  so  arrested  shall  be  brooght  forthwith  before  a  commissioner, 
judge,  or  court  of  the  United  Stat^  for  examination  of  the  offenses 
alleged  against  him ;  and  such  commissioner,  judge,  or  court  shall  pro- 
ceed in  respect  thereto  as  authorized  by  law  in  case  of  crimes  against 
the  United  States. 

Seo.  10.  That  whenever  the  Secretary  of  War  shall  have  good  reason 
to  believe  that  any  railroad  or  other  bridge  now  constructed,  or  which 
may  hereafter  be  constructed,  over  any  of  the  navigable  waterways  of 
the  United  States  is  an  unreasonable  obstruction  to  the  free  navigation 
of  such  waters  on  account  of  insufficient  height,  width  of  span,  or  other- 
wise, or  where  there  is  difficulty  in  passing  the  draw  opening  or  the 
drawspan  of  such  bridge  by  rafts,  steamboats,  or  other  water  craft,  it 
shall  be  the  duty  of  the  said  Secretary,  first  giving  the  parties  reason- 
able opportunity  to  be  heard,  to  give  notice  to  the  persons  or  corpora- 
tions owning  or  controlling  such  bridge  so  to  alter  the  same  as  to  render 
navigation  through  or  under  it  reasonably  free,  easy,  and  unobstructed ; 
and  in  giving  such  notice  he  shall  specify  the  changes  recommended  by 
the  Chief  of  Engineers  that  are  required  to  be  made,  and  shall  prescribe 
in  each  case  a  reasonable  time  in  which  to  make  them.  If  at  the  end 
of  such  time  the  alteration  has  not  been  made,  the  Secretary  of  War 
shall  forthwith  notify  the  United  States  district  attorney  for  the  district 
in  which  such  bridge  is  situated,  to  the  end  that  the  criminal  proceed- 
ings hereinafter  mentioned  may  be  taken.  If  the  persons,  corporation, 
or  association  owning  or  controlling  any  railroad  or  other  bridge  shall, 
after  receiving  notice  to  that  effect,  as  hereinbefore  required,  from  the 
Secretary  of  War,  and  within  the  time  prescribed  by  him  willfully  fail 
or  refuse  to  remove  the  same,  or  to  comply  with  the  lawful  order  of  the 
Secretary  of  War  in  the  premises,  such  persons,  corporation,  or  asso- 
ciation shall  be  deemed  guilty  or  a  misdemeanor  and,  on  conviction 
thereof  shall  be  punished  by  a  fine  not  exceeding  five  thousand  dollars, 
and  every  month  such  persons,  corporation,  or  association  shall  remain 
in  default  in  respect  to  the  removal  or  alteration  of  such  bridge  shall 
be  deemed  a  new  offense,  and  subject  the  persons,  corporation,  or  asso- 
ciation so  offending  to  the  penalties  above  prescribed:  Provided^  That 
in  any  case  arising  under  the  provisions  of  this  section  an  appeal  or 
writ  of  error  may  be  taken  from  the  district  courts  or  from  the  existing 
circuit  courts  direct  to  the  Supreme  Court  either  by  the  United  States 
or  by  the  defendants. 

Seo.  11.  That  whenever  the  navigation  of  any  river,  lake,  harbor, 
sound,  bay,  canal  or  other  navigable  water  of  the  United  States  shall 
be  obstructed  or  endangered  by  any  sunken  vessel,  boat,  water  craft, 
raft,  or  other  obstruction,  and  such  obstruction  has  existed  for  a  longer 
period  than  thirty  days,  or  whenever  the  abandonment  of  such  obstruc- 
tion can  be  legally  established  in  a  less  space  of  time,  the  sunken  vessel, 
boat,  water  craft,  raft,  or  other  obstruction  shall  be  subject  to  be  broken 
up,removed,  sold,or  otherwise  disposed  of  by  the  Secretary  of  War  at  his 
discretion,  without  liability  for  any  damage  to  the  owners  of  the  same: 
Provided^  That  in  his  discretion,  the  Secretary  of  War  may  cause  reason- 
able notice  of  not  less  than  thirty  days,  unless  the  legal  abandonment 
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of  the  obstruction  can  be  established  in  a  less  time,  to  be  given  to  all  per- 
sons interested,  either  personally  or  by  pablication  in  a  newspap^  pub- 
lished nearest  to  the  locality  of  the  obstruction,  reqairing  them  to 
remove  such  obstruction :  And  provided  also^  That  the  Secretary  of 
War  may,  in  his  discretion,  at  or  after  the  time  of  serving  such  nolioe, 
cause  sealed  proposals  to  be  solicited  by  public  advertisement,  giving 
reasonable  notice  of  not  less  than  ten  days,  for  the  removal  of  sacli 
obstruction  as  soon  as  possible  after  the  expiration  of  the  above  speci- 
fied thirty  days'  personal  or  published  notice,  in  case  it  has  not  in  the 
meantime  been  so  removed,  these  proposals  and  contract  at  his  discre- 
tion to  be  conditioned  that  such  vessel,  boat,  water  craft,  raft,  or  other 
obstruction,  and  all  cargo  and  property  contained  therein,  shall  become 
the  property  of  the  contractor,  and  the  contract  shall  be  awarded  to  the 
bidder  making  the  proposition  most  advantageous  to  the  United  States, 
provided  he  shall  give  satisfactory  security  to  execute  the  work:  Pro- 
vided further^  That  any  money  received  from  the  sale  of  any  such 
wrexsk  or  from  any  contractor  for  the  removal  of  wrecks  under  this 
paragraph  shall  be  deposited  to  the  credit  of  the  Treasurer  of  the 
United  States. 

Sec.  12.  That  under  emergency  in  the  case  of  any  vessel,  boat,  water 
craft,  or  raft  sinking  or  grounding,  or  being  unnecessarily  delayed  m 
any  Government  canal  or  lock,  or  in  any  navigable  channel  of  the 
United  States  in  such  manner  as  to  stop,  seriously  interfere  with,  w 
specially  endanger  navigation  in  the  opinion  of  the  Secretary  of  War, 
or  any  agent  of  the  United  States  to  whom  the  Secretary  may  delegate 
proper  authority,  the  latter  shall  have  the  right  to  take  immediate  pos- 
session of  such  boat,  vessel,  or  other  water  craft,  or  rafb,  so  far  as  to 
remove  it  and  to  clear  immediately  the  canal,  lock,  or  navigable  chan- 
nel of  the  obstruction  thereby  caused,  using  his  best  judgment  to  pre- 
vent any  unnecessary  injury  to  the  remov^  craft;  and  no  one  fihall 
interfere  or  prevent  such  removal:  Provided,  That  the  officer  or  agent 
charged  with  the  removal  of  an  obstruction  under  this  section  may  in 
his  discretion  give  notice  in  writing  to  the  owners  of  any  such  obstroc- 
tion,  requiring  them  to  remove  it:  And  provided  further^  That  tbe 
expense  of  removing  any  such  obstruction  as  aforesaid  shall  be  acbarge 
against  such  craft  and  cargo,  and  if  the  owners  thereof  fail  or  refose  to 
reimburse  the  United  States  for  such  exi>ense  within  thirty  days  after 
notification  then  the  ofiicer  or  agent  aforesaid  may  sell  the  craft  <v 
cargo  or  any  part  thereof  that  may  not  have  been  destroyed  in  removal) 
and  the  proceeds  of  such  sale  shall  be  covered  into  the  Treasury  of  the 
United  States. 

Such  sum  of  money  as  may  be  necessary  to  execute  this  section  and 
the  preceding  section  of  this  act  is  hereby  appropriated,  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated,  to  be  paid  ont  on 
the  requisition  of  the  Secretary  of  War. 

Sec.  13.  That  all  laws  or  parts  of  laws  inconsistent  with  this  act  are 
hereby  repealed. 
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PUBLIC  ACTS. 

CHAP.  12. — An  Act  To  approve  and  ratify  the  construction  of  a  January  13, 1897. 
bridge  over  and  across  Caddo  Lake,  at  Mooringsport,  Louisiana,  by 
the  Kansas  City,  fibre veport  and  Gulf  Railway  Company. 

Be  it  &fi<i€ted  by  the  Senate  and  House  of  B^resentatives  ■^ruige  acroaa 
of  the  United  States  of  America  in  Congress  assembled^  That  MoiringyTo^t; 
the  construction  by  the  Kansas  City,  Shreveport  and  Gulf  ^*m  s^^^J"*^ 
Kailway  Company,  a  corporation  duly  organized  under  the  ancf  *  guk^rSTi. 
laws  of  the  State  of  Louisiana,  of  the  bridge  over  Caddo  Tp'proVid.^*"^' 
Lake,  at  the  village  of  Mooringsport,  Louisiana,  be,  and  the 
same  hereby  is,  approved  and  ratified,  subject  to  the  stipu- 
lations and  conditions  hereinafter  set  forth. 

Sec.  2.  That  said  bridge,  so  long  as  maintained  accord-  .,^*^^"V^°*i 
ing  to  the  limitations  ot  this  Act,  shall  be  a  lawful  structure,  roSte.^°    ^**** 
and  shall  be  known  and  recognized  as  a  post  route,  and  the 
same  is  hereby  declared  to  be  a  post  route,  upon  which  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States,  or  for  through  passengers  or  freight  pass- 
ing over  the  same,  than  the  rate  per  mile  paid  for  their 
transportation  over  the  railroads  leading  to  said  bridge, 
and  equal  privileges  in  the  use  of  said  bridge  shall  be 
granted  to  all  telegraph  and  telephone  companies;  and  the 
United  States  shall  have  the  right  of  way  across  said  bridge  Poatai  telegraph. 
for  a  postal  telegraph. 

Sbo.  3.  That  said  bridge  shall  be  under  and  subject  to  secretary  of 
such  regulations  for  the  security  of  the  navigation  of  saidchRngM,otc.^°^* 
lake  as  the  Secretary  of  War  shall  prescribe,  and  the  pres- 
ent plan  and  structure  of  said  bridge  shall  not  be  altered 
or  changed  except  by  consent  of  the  Secretary  of  War,  and 
with  his  approval  of  the  proposed  change  or  alteration; 
and  to  secure  that  object  the  said  company  or  corporation 
shall  submit  to  the  Secretary  of  War,  for  file,  a  design  and 
drawings  of  said  bridge  and  a  map  of  the  location,  pre- 
pared M'ith  reference  to  a  known  datum  plane,  npon  pre- 
scribed scale,  furnished  by  the  engineer  officer  having 
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supervision  of  said  lake,  giving,  for  the  space  of  one  mile 
above  and  one  mile  below  the  location  of  the  bridge,  the 
topography  of  tbe  banks  of  the  lake,  with  shore  lines  at 
high  and  low  water,  the  direction  and  strength  of  tbe  cur- 
rents at  all  stages,  and  the  soundings  accurately  showing 
the  bed  of  the  stream,  the  location  of  any  other  bridge  or 
bridges,  and  shall  furnish  such  other  information  as  may 
be  required  for  a  full  and  satisfactory  understanding  of 
Exjeu'iee  of  *^*®  subjcct :  Fvovided^  That  any  change  or  alteration  in  the 

changes.  Said  bridge  which  the  Secretary  of  War  may  deem  neces- 

Aids  to  BATi-  sary  in  the  interest  of  navigation  shall  be  made  by  the 

gation.  gjjj^  railroad  company  at  its  own  expense:  Providedj  aXto^ 

That  said  bridge  shall  be  so  kept  and  managed  by  the  com- 
pany owning  or  operating  it  as  to  afford  during::  tbe  periods 
at  which  the  lake  is  navigable  proper  ways  and  means  for 
the  passage  through  or  under  it  of  vessels,  barges,  or  rafcs^ 
both  by  day  and  by  night;  and  during  the  periods  at  which 
the  lake  is  navigable  tliere  shall  be  displayed  on  said  brid^ 
Lights, etc.  from  sunset  to  sunrise  such  lights  and  signals  as  may  be 
directed  by  the  Light  House  Board. 

comtSinufH  **"'^*  ®^^-  ^-  '^^^^^  ^^^  railroad  companies  desiring  the  use  of 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and 
privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  the  ai)proaches  thereto,  upon  payment 
Compensation.  Qf  ^  reasonable  compensation  for  such  use;  and  in  case 
the  owner  or  owners  of  said  bridge  and  the  several  railroiid 
companies,  or  any  one  of  them,  desiring  such  uRe  shall  fiiil 
to  agree  upon  the  sum  or  sums  to  be  paid,  and  ni>on  rules 
and  conditions  to  which  each  shall  conform  in  using  said 
bridge,  all  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties. 

^^raendment,     gEc.  6.  That  Congrcss  Tcscrves  the  right  to  alter,  amend, 
or  repeal  this  Act  at  any  time. 
Approved,  January  13, 1897. 


January  13. 1897.  CHAP.  13.— All  Act  Autliorizing  the  Kansas  City,  Watkins  and 
Giilf  Kaihvay  Coiiipany  to  ronstnict  and  maintain  a  bridge  acnisa  the 
Black  River,  in  Loumiana. 

Be  it  enacted  hy^  the  Senate  and  Home  of  Representatives  of 
the  United  Staten  of  America  in  Congress  assembled^  That 
WauffSs^in^d^l*®  Kansas  City,  Watkins  and  Gulf  Railway  Company,  a 
Com   "?*'''"*yc^n><>ration  created  and  existing  under  and  by  virtue  of 
bri"dgl"^}ia?itlie  laws  of  the  State  of  Louisiana,  be,  and  is  hereby, 
River.Loaisiana.  authorized  to  coustruct  and  maintain  a  bridge  across  HIaek 
Kiver,  in  the  State  of  Louisiana,  at  such  point  suitable  to 
the  interests  of  navigation  as  may  hereafter  be  selected  by 
said  railway  company  for  crossing  said  river  with  its  rail- 
road line.    Said  bridge  shall  be  constructed  to  provide  for 
the  passage  of  railway  trains,  and  at  the  optiou  of  said 
on^^^and^'fro^t^ail^^'^v  compauy,  may  be  used  for  the  passage  of  wagons 
bridge.  and  vehicles  of  all  kinds,  for  the  transit  of  auimals,  and 
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for  foot  passengers,  for  sach  reasonable  rates  of  toll  as  may    toii. 
be  fixed  by  said  railway  company  and  approved  by  the 
Secretary  of  War. 

Seo.  2.  That  said  bridge  bnilt  under  this  Act  and  subject 
to  its  limitations  shall  be  a  lawful  structure,  and  shall  be    Lnwfni  stmc- 
recognized  and  known  as  a  post  route,  upon  which  also  noJoute.*"^  ^^^^ 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  munitions  of  war  of  the 
United  States  than  the  rate  per  mile  paid  for  the  trans- 
portation over  the  railroad  or  public  highways  leading  to 
the  said  bridge,  and  shall  enjoy  the  riglits  and  privileges  of 
other  post  roads  in  the  United  States;  and  equal  privileges 
in  the  use  of  said  bridge  shall  be  granted  to  ail  telegraph    Poatai  toio. 
and  telephone  companies,  and  the  United  States  shall  have^™^^^* 
the  right  of  way  across  said  bridge  and  its  approaches  for 
postal-telegraph  purposes :  Provided^  That  the  bridge  herein    ProvUo. 
authorized  to  be  constructed  shall  be  so  kept  and  manage<t  gaton!  ^  °*'^ ' 
by  the  company  owning  or  operating  it  as  .to  afford  proper 
ways  and  means  for  the  passage  through  or  under  it  of 
vessels,  barges,  or  rafts  at  all  times,  both  by  day  and  by 
night;  and  there  shall  be  displayed  on  said  bridge,  from 
sunset  to  sunrise,  such  lights  and  signals  as  the  Light- House    Lights,  etc. 
Board  shall  prescribe. 

Sec.  3.  That  if  said  bridge,  erected  and  maintained  under    ciiangee,  etc. 
the  authority  of  this  Act,  shall  at  any  time  substantially 
or  materially  obstruct  the  free  navigation  of  said  river  or 
shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such 
navigation,  he  is  hereby  authorized  to  cause  such  change 
or  alteration  of  said  bridge  to  be  made  as  will  effectually 
obviate  such  obstruction,  and  such  alteration  shall  be  made 
and  all  such  obstructions  be  removed  at  the  expense  of  the 
owner  or  owners  of  said  bridge:  and  in  case  of  any  litiga-    Liugation. 
tion  arising  from  any  obstruction  or  alleged  obstruction  to 
the  free  navigation  of  said  river,  the  case  may  be  brought 
in  the  district  court  of  the  United  States  in  the  State  of 
Louisiana  in  which  any  portion  of  said  obstruction  or  bridge 
may  be  located:  Provided^  That  nothing  in  this  Act  shall    ^^^''^f**- 
be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  not  affecifd.  *^* 
of  law  now  existing  in  reference  to  the  protection  of  the  navi- 
gation of  rivers  or  to  exempt  said  bridge  from  the  operation 
of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  ^^^Jf^V^  **^^'^^ 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and 
privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  the  approaches  thereto,  upon  payment 
of  a  reasonable  compensation  for  such  use;  or,  in  case  of  ^«>mp«n««tion. 
disagreement,  upon  such  terms  and  conditions  as  may  be 
prescribed  by  the  Secretary  of  War  upon  hearing  the  alle- 
gations and  proofs  of  the  parties  in  interest. 

Sec.  5.  That  the  bridge  authorized  to  be  constructed 
under  this  Act  shall  be  built  and  located  under  and  sub- 
ject to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe,  and  to  w^r  Yo^apjrove 
secure  that  object  the  said  company  or  corporation  shall  plana,  etc. 
submit  to  the  Secretary  of  War,  for  his  examination  and 
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approval,  a  design  and  drawings  of  said  bridge  and  a  map 
of  the  location,  prepared  with  reference  to  a  known  datum 
plane,  upon  prescribed  scale,  furnished  by  the  Engineer 
officer  having  supervision  of  said  river,  and  giving  for  the 
space  of  two  miles  above  and  two  miles  below  the  proposed 
location  of  the  bridge  the  topography  of  the  banks  of  the 
river,  with  shore  lines  at  high  and  low  water,  the  dinection 
and  strength  of  the  currents  at  all  stages,  and  tbe  sound- 
ings, accurately  showing  the  bed  of  the  stream,  the  loca- 
tion of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfac- 
tory understanding  of  the  subject;  and  until  the  said  plans 
and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built,  and  shonld  any 

o^^g^'  change  be  made  in  the  plan  of  the  said  bridge  during  the 
process  of  construction,  such  change  shall  be  sabject  to 
the  approval  of  the  Secretary  of  War,  and  said  structure 
shall  be  changed  at  the  cost  and  expense  of  the  owners 
thereof  from  time  to  time  as  the  Secretary  of  War  may 
direct,  so  as  to  preserve  the  free  and  convenient  navigation 
of  said  river. 
«rrmpiXn"*  Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  hereof. 

Amendment.       g^^  7   rj^^^^  ^^^  ^^^^^  ^  ^j^j.^  amend,  or  repeal  this  Act 
is  hereby  expressly  reserved. 
Approved,  January  13, 1897. 


JaPTiTyao,l897.  CHAP.  69.— An  Act  To  approve  and  ratify  the  construction  of  a 
bridge  across  the  Red  River,  between  the  States  of  Arkansas  and 
Texas,  at  a  point  above  the  town  of  Fulton,  in  Arkansas,  on  said  river 
bnilt  by  the  Tezarkana  Northern  Railway  Company,  but  now  owned 
and  operated  by  the  Texarkaua  and  Fort  Smith  Railway  Companv 
and  to  anthorize  the  latter  company  to  maintain  said  bridge  over  saii 
waterway,  sabject  to  certain  stipulations  and  conditions. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
^^\^^^T*^¥^.  ^^  ^»^»^  ^^«^^«  ofAmeHca  in  Congress  assembled.  That  the 
ton,  Ark.,  by  construction  by  the  Texarkana  Northern  Railway Oompanv, 
F^rtSmUhRSi^fi-  corporation  formed  for  the  purpose  of  constructing  and 
way  Company  operating  a  railroad  northward  from  the  town  of  Tex- 
approved.         arkaua,  in  the  States  of  Texas  and  Arkansas,  but  which 
has  been  merged  into  and  succeeded  by  the  corporation 
known  as  tbe  Texarkana  and  Fort  Smith  Railway  Com- 
pany, of  the  bridge  over  the  Red  River,  between  the  States 
of  Arkansas  and  Texas,  above  the  town  of  Fulton,  in 
Arkansas,  on  the  said  river,  be,  and  the  same  hereby  is, 
approved  and  ratified,  subject  to  the  stipulations  and  con- 
ditions hereinafter  set  forth. 

Lawful  Btriic  •   ®?^v?-  ^^^^  ^^^^  bridge,  so  long  as  maintained  accord- 

ture  and   poet^Dg  to  the  limitations  of  this  Act,  shall  be  a  lawful  struc- 

route.  ture,  and  shall  be  known  and  recognized  as  a  post  route, 

and  the  same  is  hereby  declaied  to  be  a  post  route,  upon 
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which  no  higher  charge  shall  be  made  for  the  transmission 

over  the  same  of  the  mails,  the  troops,  and  the  mnnitions 

of  war  of  the  United  States,  or  for  through  passengers  or 

freight  passing  over  the  same,  than  the  rate  per  mile  paid 

for  their  transportation  over  the  railroads  leading  to  said 

bridge;  and  the  United  States  shall  have  the  right  of  way    poatai  teie- 

across  said  bridge  for  a  postal  telegraph.  graph. 

Sec.  3.  That  said  bridge  shall  always  be  provided  with    rnoimtracted 
a  suitable  draw,  which  shall  be  maintained  by  said  railroad  '^'^''Ka"®"- 
company,  and  at  its  expense,  so  as  not  to  interfere  with  the 
navigation  of  said  river,  and  in  such  way  as  to  render 
navigation  through  the  same  free,  easy,  and  unobstructed. 

Seo.  4.  That  the  draw  provided  for  the  said  bridge  shall   op«i»*n«  *»^- 
be  opened  promptly,  upon  reasonable  signal,  for  the  passing 
of  boats  and  rafts;  and  said  railroad  company  shall  main- 
tain, at  its  own  expense,  from  sunset  until  sunrise,  such 
lights  or  other  signals  on  said  bridge  as  the  Light- House   Lights. 
Board  shall  prescribe. 

Sec.  6.  That  said  bridge  shall  be  under  and  subject  to  ^secretary  of 
such  regulations  for  the  security  of  the  navigation  of  said  ohaages.  etc.'^^^ 
river  as  the  Secretary  of  War  shall  prescribe,  and  the 
present  plan  and  structure  of  said  bridge  shall  not  be 
altered  or  changed  except  by  consent  of  the  Secretary  of 
War,  and  with  his  approval  of  the  proposed  change  or 
alteration :  Provided^  That  any  change  or  alteration  in  the   ProvUo. 
said  bridge  which  the  Secretary  of  War  may  deem  neces-    ^^*"«^ 
sary  in  the  interest  of  navigation  shall  be  made  by  the  said 
railroad  company  at  its  own  expense.    And  if,  after  thirty 
days'  notice  Irom  the  Secretary  of  War  to  the  president  of 
the  railroad  company,  or  to  other  parties  owning  or  con- 
trolling said  bridge,  the  changes  or  alterations  required 
shall  not  be  made,  the  Secretary  may  cause  such  changes 
to  be  made,  and  the  cost  thereof  shall  be  recovered  by  suit 
in  the  name  of  the  United  States  against  said  company  in 
the  circuit  court  of  the  United  States  within  whose  juris- 
diction said  bridge  or  any  part  thereof  is  situated. 

Sec.  6.  That  all  railroad  companies  desiring  the  use  of  ^^||[^»^^^^  o**»«r 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and  *^**"^^*'"'***" 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same,  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use  5  and  in  casetheowner    compensation. 
or  owners  of  said  bridge  and  the  several  railroad  companies, 
or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  con- 
ditions to  which  each  shall  conform  in  using  said  bridge, 
all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War,  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 

Sec.  7.  That  this  Act  shall  be  null  and  void  if  actual  Commeneomont 
construction  of  the  bridge  herein  authorized  be  not  com- ''"'^  ^'^'"p^^^*^"- 
ineDced  within  one  year  and  completed  within  three  years 
fi*om  the  date  of  approval  thereof. 

Sec.  8.  That  Congress  reserves  the  right  to  alter,  amend,    Ameudment, 
or  repeal  this  Act  at  any  time.  ^^' 

Approved,  January  20, 1897. 
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J>atf>»y  ».  um.  CHAP.  90.—Ad  Act  To  Antborice  tbe  constraotion  of  ft  bridge  oy« 
tbe  MoDongabela  Kivor  from  tbe  borough  of  Braddock  to  (he  town- 
ship of  Mifflin,  l^euDfiylvauia. 

Braddnok  and  Bc  it  cfiacted  bff  the  Senate  and  Hou9e  of  Representatiret 
vZpi^^^n^^'O/^^^  United  States  of  America  in  Congress  a^einbled^  That 
!*'^u*Si  •  °  aH*"  ^'*^  Hraddock  and  DaqncBiie  Bridge  Co]n[)any,  a  corpora- 
ilheny  ^  Coantyi  tioii  dnly  Organized  ander  tbe  laws  of  the  Oommonwealth 
^^  of  Pennsylvania, its  saccessors,  lessees,  and  assigns  be,and 

are  hereby,  authorized  and  em|>owered  to  construct,  main- 
tain, and  operate  a  bridge  over  the  Monougahela  River  from 
a  ])oint  in  Allegheny  County,  Pennsylvania,  in  the  borough 
of  Hraddock,  on  Thirteenth  street,  to  a  point  on  tbe  oppo- 
site side  of  said  river  on  the  property  of  T,  Kinney,  in 
J^lifliin  Township,  in  said  county, 
^"^•y*  7««:     Sec.  2.  That  said  bridge  may  be  constructed  to  provide 

on,    ana    foot.       .,  «        -i  .       •  a        ^  j 

bridge.  for  tlic  passagc  of  railway  trains,  street  cars,  wagons,  and 

vehicles  of  all  kinds,  for  the  transit  of  animals,  foot  pas- 
sengers, and  of  commercial  travel  and  commimication. 
Tou.  The  said  corporation  may  charge  and  receive  snch  reason- 

able tolls  therefor  as  may  be  approved  from  time  to  time 
by  the  Secretary  of  War. 

tn^^Md  '*o"s*t     ^®^'  ^'  '^^*"^  *"y  bridge  built  nnder  this  Act  and  subject 

roiuL  "    ^**'  to  its  limitations  shall  be  a  lawful  structure,  and  shall  be 

recognized  and  known  as  a  post  route,  and  it  shall  enjoy 

the  rights  and  privileges  of  other  post  roads  in  tbe  United 

ProvUos.        States:  Provided,  That  the  United  States  may  constnicta 

grlpiK*"*  **^®"  postal  telegraph  over  said  bridge  without  charge  therefor: 
Commence'  And  jfTovided  oUo,  That  the  said  Braddock  and  Daqneene 

aeut  Bridge  Company  shall  not  commence  the  construction  of 

its  bridge,  bridge  i>iers,  abutments,  causeways,  and  othff 
works  over  or  in  said  Monongahela  Biver  until  the  loca- 
tion and  plan  of  same  shall  have  been  submitted  to  and 
approved  by  the  Secretary  of  War. 

wi?^to*ipprove     ^^^'-  **•  '^'***  *"y  bridge  authorized  to  be  constmcted 

plans,  eto.  uiidcr  this  Act  shall  be  located  and  built  under  and  subject 
to  such  regulations  for  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  said- Secretary  of  War,  for  bis  examination 
and  approval,  a  design  and  drawing  of  tbe  bridge  and  a 
map  of  the  location,  giving,  for  the  space  of  one-bdf  mi^^ 
above  and  one  half  mile  below  tbe  proposed  location,  tbe 
high  and  low  water  lines  upon  the  banks  of  the  river,  the 
direction  and  strength  of  the  currents  at  high  and  lev 
water,  with  the  soundings,  accurately  showing  the  bed  of 
the  stream  and  the  location  of  any  other  bridge  or  bridgeSj 
such  map  to  be  sufficiently  in  detail  to  enable  the  Secretaiy 
of  War  to  judge  of  the  proper  location  of  said  bridge,  aiid 
shall  furnish  such  other  information  as  may  be  reqnirttl 
for  the  full  and  satisfactory  understanding  of  the  subject 
And  until  the  said  plan  and  location  of  the  bridge  are 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
Cbangee.  Commenced  or  built.  And  should  any  change  be  maclein 
the  plan  of  said  bridge  during  the  progress  of  its  construc- 
tion such  change  shall  be  submitted  to  the  approval  of  the 
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Secretary  of  War:  Provided^  That  the  channel  span  of  said    JjJjJJeis 
bridge  shall  not  be  less  than  five  hundred  feet  in  length  in       "*"**  *^°' 
the  clear  and  the  clear  height  of  the  superstructure  shall 
not  be  less  than  fifty -four  feet  above  the  level  of  the  water 
at  pool  full  in  said  river. 

Sec.  5.  That  said  bridge  herein  authorized  to  be  con-  ^^*"***'**^*«*' 
struoted  shall  be  so  kept  and  managed  at  all  times  as  to  ^ 
aitbvd  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  both  by  day  and  by  night.    And  there  shaU 
be  displayed  on  said  bridge  by  the  owners  thereof,  from 
sunset  to  sunrise,  such  lights  and  other  signals  as  the  Light-    Lights, eto. 
House  Board  may  prescribe.    And  such  changes  shall  be 
made  from  time  to  time  in  the  construction  of  said  bridge  as 
the  Secretary  of  War  may  direct,  at  the  expense  of  said 
bridge  company,  in  order  the  more  efiectually  to  preserve 
the  free  navigation  of  said  river. 

Seo.  6.  That  all  railroad  or  street  car  companies  desir-  compjui?M.  *****' 
ing  the  use  of  the  bridge  authorized  by  this  Act  shall  have 
and  be  entitled  to  equal  rights  and  privileges  relative  to 
the  passage  of  trains  or  cars  over  the  same,  and  over  the 
approaches  thereto  upon  the  payment  of  a  reasonable  com-    <^oinpen»ation. 
pensation  for  such  use;  and  in  case  the  owner  or  owners  of 
Kuch  bridge  and  the  several  companies,  or  any  one  of  them, 
desiring  such  use  shall  fail  to  agiee  upon  the  sum  or  sums 
to  be  paid,  and  upon  rules  and  conditions  to  which  each 
shall  conform  in  using  said  bridge,  all  matters  at  issue  be- 
tween them  shall  be  decided  by  the  Secretary  of  War  upon 
a  hearing  of  the  allegations  and  proofs  of  the  parties;  and 
equal  privileges  in  the  use  of  said  bridge  shall  be  granted  iJefhS^^^wm' 
to  all  telegraph  and  telephone  companies.  pftnios. 

Sec.  7.  That  this  Act  shall  be  null  and  void  if  actual  con-  „J;t"\.nd  "Sm-" 
strnction  of  the  bridge  herein  authorized  be  not  commenced  pietion. 
within  one  year  and  completed  within  three  years  from  the 
date  of  the  approval  of  this  Act. 

Sec.  8.  That  the  right  to  alter,  amend, or  repeal  this  Act  et^"*"^ "'"**' 
IB  hereby  expressly  reserved. 

Approved,  January  20, 1897. 


CHAP.  91. — ^An  Act  To  authorize  the  ITuion  Railroad  Company  January 28, lorr. 
to  coDBtrnct  and  maintain  a  bridge  across  the  Mouongaliela  River.       '  ~ 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  Atnerica  in  Congress  assembled^  That   ^nion Railroad 
the  Union  Kailroad  Company,  a  corporation  existing  under  bridMonoiffa- 
tbe  laws  of  the  State  of  Pennsylvania,  is  hereby  authorized  ^f/^^   ^c^^^t 
to  construct,  maintain,  and  operate  a  ruilroad  bridge,  with  f'll?"^     **""  ^' 
single  or  double  track,  for  railroad  traffic  across  the  Monon-    ^®^-  ^'  p-  ^^' 
gahela  Eiver  within  the  limits  of  Allegheny  County,  State 
of  Pennsylvania,  the  southerly  end  of  said  bridge  to  be 
located  at  some  point  in  Miffiin  Townshi]>,  in  said  county. 
The  said  bridge,  when  built  in  accordance  with  the  require-    Legal  atmo. 
ments  of  this  Act,  shall  be  a  legal  structure,  and  may  be^"'®*®^®* 
used  for  railroad  and  highway  purposes. 
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seoretaryof     sec.  2.  That  the  bridge  authorized  to  be  constructed 

pi^,^tc?^^"*^'  uuder  this  Act  shall  be  located  and  built  under  and  subject 
to  such  regulations  tor  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe,  and  to  secure 
that  object  the  railroad  company  shall  submit  to  the  Secre- 
tary of  War,  for  his  examination  and  approval,  a  design  and 
drawing  of  the  bridge  and  a  map  of  the  location,  ^ving  for 
the  space  of  one  mile  above  and  below  the  proposed  location 
the  depth  and  currents  at  all  points  of  the  same  and  the 
location  of  any  other  bridge  or  bridges,  together  with  all 
other  information  touching  said  bridge  and  river  as  maybe 
deemed  requisite  by  the  Secretary  of  War  to  determine 
whether  said  bridge  when  built  will  conform  to  the  provi- 
sions of  this  Act  and  cause  any  serious  obstruction  to  the 
navigation  of  the  river  or  injuriously  afifect  the  flow  of 
water. 

^^rox^^^"*"  ""^  ®®^-  ^'  ^^**  *^^  Secretary  of  War  is  hereby  authorized 
and  directed,  upon  receiving  said  plan  and  map,  and  u\yoia 
being  satisfied  that  a  bridge  built  on  such. a  plan  and  at 
said  locality  will  conform  to  the  provisions  of  this  Act  and 
cause  no  serious  obstruction  to  the  navigation  of  the  river 
or  injuriously  affect  the  flow  of  water,  to  notify  the  said 
company  that  he  approves  the  same,  and  upon  receiving 
such  notification  the  said  company  may  proceed  to  the  erec- 
tion of  said  bridge,  conforming  strictly  to  the  approval 
plan  and  location.  But  until  the  Secretary  of  War  shall 
approve  the  plan  and  location  of  the  said  bridge,  and  notify 
the  said  company  of  the  same  in  writing,  the  bridge  shall 
Changes, etc.  not  be  built  or  commenced;  and  should  any  change  be 
made  in  the  plan  of  the  bridge  during  the  progress  of  the 
work  thereon,  such  change  shall  be  subject  likewise  to  the 
approval  of  the  Secretary  of  War. 

brid*""*"*^'  «*o..     Sec.  4.  That  said  bridge  shall  be  constructed  to  provide 

^^'  for  the  passage  of  railroad  trains,  and,  at  the  option  of  the 

corporation  by  which  it  may  be  built,  may  be  used  for  the 

passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit 

of  animals,  and  for  foot  passengers,  for  such  reasonable 

Tou.  rates  of  toll  as  may  be  approved  from  time  to  time  by  the 

Prnvito,         Secretary  of  War:  Provided,  That  all  railroad  companies 

^^J^n^y,/*^®'' desiring  the  use  of  the  bridge  authorized  by  this  Act  shall 
have  and  be  entitled  to  equal  rights  and  privileges  relative 
to  the  passage  of  trains  or  cars  over  the  same  and  over  the 
approaches  thereto  upon  the  payment  of  a  reasonable  com- 
CompensatioD.  pcusatiou  for  such  usc;  and  in  case  the  owner  or  owners  of 
such  bridge  and  the  several  companies,  or  any  one  of  them, 
desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums 
to  be  paid,  and  upon  rules  and  conditions  to  which  each 
shall  conform  in  using  said  bridge,  all  matters  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War 
upon  a  hearing  of  the  allegations  and  proofs  of  the  parties; 
and  equal  privileges  in  the  use  of  said  bridge  shall  be 
granted  to  all  telegraph  and  telephone  companies. 
Lawful  gtruc.     Sec.  6.  That  any  bridge  constructed  under  this  Act  shall 

route.*"    ^^^  be  a  lawful  structure  and  shall  be  known  as  a  post  road, 
over  which  no  higher  charge  shall  be  made  for  the  trans- 
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portation  of  mails,  troopB,  and  manitions  of  war,  or  other 

property  of  the  Government  of  the  United  States,  or  for 

passengers  ox  freight  passing  over  the  same,  than  the  rate 

per  mile  charged  for  their  transportation  over  the  railways 

or  public  highways  leading  to  said  bridge.    The  United  g^p^h.''^  *®^*' 

States  shall  also  have  the  right  of  way  over  said  bridge  for 

postal-telegraph  purposes. 

Seo.  6.  That  said  bridge  herein  authorized  to  be  con-  ^^J^^*<>°*^*«*- 
structed  shall  be  so  kept  and  managed  at  all  times  as  to 
afibrd  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  both  by  day  and  by  night;  and  there  shall 
be  displayed  on  said  bridge  by  the  owners  thereof,  from 
snnset  to  sunrise,  such  lights  or  other  signals  as  the  Light-  I'lg^ts.eto. 
House  Board  may  prescribe;  and  such  changes  shall  be 
made  from  time  to  time  in  the  structure  of  said  bridge  as 
the  Secretary  of  War  may  direct,  at  the  expense  of  the  said 
company,  in  order  the  more  effectually  to  preserve  the  free 
navigation  of  said  river. 

Sec.  7.  That  this  Act  shall  be  null  and  void  unless  the^^fj^^°J^2^«^^: 
construction  of  said  bridge  shall  be  commenced  within  one  iiiotion. 
year  and  completed  within  three  years  from  the  passage  of 
this  Act. 

Sec.  8.  That  Congress  shall  have  power  at  any  time  to  ^J;'^^''^^^^^ 
alter,  amend,  or  repeal  this  Act. 
.    Approved,  January  26, 1897. 


CHAP.  93.— An  Act  Authorizing  the  Kansas  City,  Watkins  and  Gulf  Janaary  28, 1897. 
Kail  way  Company  to  construct  and  maintain  a  bridge  across  Bed  Biver 
at  the  city  of  Alexandria,  Louisiana. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  <>/w^*Y"  f^i^^i 
the  United  States  of  America  in  Congress  assembled^  Thatonif  Railway 
the  Kansas  City,  Watkins  and  Gulf  Railway  Company,  ag^^^ySf^J   \ll 
corporation  created  and  existing  under  and  by  virtue  of  River,    Aiexan- 
tbelaws  of  the  State  of  Louisiana,  be,  and  is  hereby,  author-  ^ luuway,  etc, 
ized  to  construct  and  maintain  a  bridge  across  Red  Biver  ^^idite. 
at  a  point  suitable  to  the  interests  of  navigation,  at  the 
city  of  Alexandria,  in  the 'State  of  Louisiana.    Said  bridge 
shnll  be  constructed  to  provide  for  the  passage  of  railway 
trains  and,  at  the  option  of  the  said  railway  company,  may 
be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds, 
for  the  transit  of  animals,  and  for  foot  passengers,  for  such 
reasonable  ratos  of  toll  as  may  be  fixed  by  said  railway    Toa 
company  and  approve<l  by  the  Secretary  of  War. 

Seo.  2.  That  said  bridge  built  under  this  Act  and  sub-  Lawfai  stmo- 
ject  to  its  limitations  shall  be  a  lawful  structure  and  shall  J^Ste.*"*  ^*'* 
be  recognized  and  known  as  a  post  route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over 
tbe  same  of  the  mails,  the  troops,  and  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  paid  for  the  trans- 
portation over  the  railroad  or  public  highways  leading  to 
the  said  bridge,  and  shall  enjoy  the  rights  and  privileges 
of  other  post  roads  in  the  United  States;  and  equal  privi- 
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Postal  teie-l©g^s  in  the  use  of  said  bridge  shall  be  granted  t<>  all  tele- 
graph, graph  and  telephone  couipauies,  and   the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its 

Proviso  approaches  for  postal  telegraph  purposes:  Provided^  That 

AwT^to  navi-  the  bridge  herein  authorized  to  be  constructed  shall  be  so 

£aUon.  ^gp|.  j^jjjj  managed  by  the  company  owning  oroperating  it  as 

to  afford  proper  ways  and  means  for  the  passage  tbroagh  or 

under  it  of  vessels,  barges,  or  rafts  at  all  times,  both  by  day 

and  by  night;  and  there  shall  be  displayed  on  said  bridge. 

Lighu,eto.  from  suuset  to  sunrise,  such  lights  and  signals  as  the  Light^ 
House  Board  shall  prescribe. 

Sec.  3.  That  if  said  bridge,  erected  and  maintained  under 
the  authority  of  this  Act,  shall  at  any  time,  substantially 

Unobstructed  or  materially,  obstruct  the  free  navigation  of  saiil  river,  or 
navigatiou.  gi^all,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such 
navigation,  he  is  hereby  authorized  to  cause  such  change  or 
alteration  of  said  bridge  to  be  made  as  will  effectually  obviate 
such  obstruction;  and  such  alteration  shall  be  made  and 
all  such  obstructions  be  removed  at  the  expense  of  the  owner 

Litigation,  or  owncrs  of  Said  bridge.  And  in  case  of  any  litigation 
arising  from  any  obstruction  or  alleged  obstruction  to  the 
free  navigation  of  said  river  the  case  may  be  brought  in  the 
district  court  of  the  United  States  for  the  western  district 

ProvUo.         of  Louisiana:  Provided,  That  nothing  in  this  Act  shall  be 
no?affcct^.^*'"*  SO  coustrucd  as  to  repeal  or  modify  any  of  the  provisions 
of  law  now  existing  in  reference  to  the  protection  of  the 
navigation  of  rivers  or  to  exempt  said  bridge  from  the  oper- 
ation of  the  same. 

TiBn  by  otbcr     Seg.  4.  Til  at  all  railroad  conix)aniesdesinng  the  use  ofsoid 
oompaniea.        bridge  shall  havc  and  be  entitletl  to  equal  rights  and  privi- 
leges relative  to  the  passage  of  railway  trains  over  the  same 
and  the  approaches  thereto  upon  payment  of  a  reasonable 

CompensaUou.  Compensation  lor  such  use;  or,  in  case  of  disagreement, 
upon  such  terms  and  conditions  as  shall  be  prescribed  by 
the  Secretary  of  War  upon  hearing  the  allegations  and 
proofs  of  the  parties  in  interest. 

Sec.  5.  That  the  bridge  authorized  to  be  constructed 
under  this  Act  shall  be  built  and  located  under  and  subject 
to  such  regulations  for  the  security  of  navigation  of  said 

Secretary  of  rivcr  as  thc  Secretary  of  War  shall  prescribe,  and  to  secure 
JuSa^euT'*^"''^  that  object  the  said  company  or  coi-poration  shall  submit  to 
the  Secretary  of  War,  for  his  examination  and  approvnl,a 
design  and  drawings  of  said  bridge  and  a  map  of  the  loca- 
tion, prepared  with  reference  to  a  known  datum  plane, 
upon  prescribed  scale,  furnished  by  the  Engineer  officer 
having  supervision  of  said  river,  and  giving  for  the  space 
of  two  miles  above  and  two  miles  below  the  proposed  loca- 
tion of  the  bridge  the  topography  of  the  banks  of  the  river, 
with  shore  lines  at  high  and  low  water,  the  direction  and 
strengtli  of  the  currents  at  all  stages,  and  the  soundings, 
accurately  showing  the  bed  of  the  stream,  the  location  of  any 
other  bridge  or  bridges,  and  shall  furnish  such  other  in- 
formation as  nnvy  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  the  said  plans  and 
location  of  the  bridge  are  approved  by  the  Secretary  of 


Digitized  by 


Google 


LAWS   AFFECTING   C0EP8   OF   ENGINKEES.  4161 

^War  the  bridge  shall  not  be  built;  and  should  any  change  changes. 
be  made  in  the  plan  of  the  said  bridge  during  the  process 
of  constructiou  such  change  shall  be  subject  to  the  approval 
of  the  Secretary  of  War,  and  said  structure  shall  be  changed 
at  the  cost  and  expense  of  the  owners  thereof  from  time  to 
time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve 
the  free  and  convenient  navigation  of  said  river. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com-  commeiioemeiit 
menced  within  one  year  and  completed  within  three  years  *"*  completion. 
from  the  date  hereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act   Amendment. 
is  hereby  expressly  reserved.  ®  ' : 

Approved,  January  26, 1897. 


CHAP.  SS.'^An  Act  Authorizing  thA  constmction  of  a  bridge  across  Jftnaai727,l897. 
the  Colambia  River,  in  the  State  of  Washington.  

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That 
the  assent  of  Congress  is  hereby  given  to  the  Columbia  and    coinmbia  and 
Red  Mountain  Eailway  Company,  a  corporation  existing  g^u^^^^**^"^". 
under  the  laws  of  the  State  of  Washington,  to  construct,  ifny  niay  bridge 
maintain,  and  operate  a  railway  within  that  State,  and  to  sSvotb^cw^S; 
its  successors  and  assigns,  to  construct  and  maintain  a^^h. 
bridge  and  approaches  thereto  across  the  Columbia  Kiver, 
in  the  State  of  Washington,  at  such  point  on  said  river  in 
the  county  of  Stevens  as  may  accommodate  the  line  of  rail- 
way which  said  corporation  may  build  to  said  point.    Said 
bridge  sliall  be  constructed  to  provide  for  the  passage  of  ^iway,  etc., 
railway  trains,  and  at  the  option  of  the  said  corporation  may  ''"^«®- 
be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds, 
and  for  the  transit  of  animals  and  for  foot  passengers,  for 
such  reasonable  raties  of  toll  as  may  be  fixed  by  the  Secre-    Soli- 
tary of  War;  and  the  Secretary  of  War  shall  have  the  right 
from  time  to  time  to  revise  such  rates. 

Seo.  2.  That  the  said  bridge  shall  be  so  constructed  that 
a  free  and  unobstructed  passage  may  be  secured  to  all  water   Unobttraoted 
craft,  rafts,  or  logs  navigating  said  river  at  the  point  afore-  *^^*«»tion. 
said.   The  said  bridge  shall  be  located,  built,  and  operated 
under  and  subject  to  such  regulations  for  the  securing  of 
the  navigation  of  said  river,  and  such  requirements  as  to 
location  and  direction  of  piers  and  spans,  clear  heading  in 
high  water,  and  clear  spans  at  low  water,  as  the  Secretary 
shall  prescribe;  and  to  secure  that  object  the  said  company 
shall  submit  to  the  Secretary  of  War,  for  his  examination    Secretary  of 
and  approval,  drawings  of  said  bridge  and  piers,  and  a  map  puSs,  etJ?'*"*^* 
of  the  location,  giving,  for  the  space  of  one  mile  below  and 
one  mile  above  the  proposed  location,  the  topography  of  the 
banks  of  the  river,  the  shore  lines  at  high  and  low  water, 
the  direction  and  strength  of  the  current  at  ordinary  high 
and  low  stages,  and  the  soundings,  accurately  showing  the 
be(^  and  channel  of  the  stream,  and  shall  furnish  such  infor- 
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mation  as  shall  be  required  for  a  full  and  satisfaictory  under- 
Btaudingof  the  subject;  aud,  until  the  said  location  and 
plan  of  the  bridge  hereby  autliorized  to  be  constructed  are 
approved  by  the  Secretary  of  War,  the  said  bridge  shall  not 
be  commenced  or  built;  and  should  any  change  be  made  in 
the  plan  of  such  bridge  during  the  progress  of  cou&truction 
or  after  completion  thereof,  such  change  shall  be  subject  to 

Proviio.  the  approval  of  the  Secretary  of  War:  Provided^  That  the 
persons  or  corporation  owning  said  bridge  shall  maintain, 

Lighu,  etc.  at  their  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light-House  Board  shall 
prescribe. 

Sec.  3.  That  the  bridge  authorized  to  be  constructed 

Lawftii  atrnc- under  this  Act  shall  be  a  lawful  structure  and  shall  be 
route."**  ^"^ recognized  and  known  as  a  post  route,  upon  which,  also, 
no  higher  charge  shall  be  made  for  the  transmission  over 
the  same  of  the  mails,  troops,  and  munitions  of  war  of  the 
United  States,  or  for  through  railway  passengers  or  freight 
passing  over  said  bridge,  than  the  rate  per  mile  paid  for 
their  transmission  over  the  railroads  leading  to  said  bridge; 
and  the  United  States  shall  have  the  right  of  way  across 

PoBtai  tele- said  bridge  and  its  approaches  for  postal-telegraph  ]>ar- 
graph.etc.        poses,  and  all  telegraph  or  telephone  companies  shall  have 
equal  rights. 

Use  by  other     Seg.  4.  That  all  railroad  companies  desiring  the  use  of 

compmues.        gj^j^  bridge  shall  have  and  be  entitled  to  equal  rig-hts  and 

privileges  relative  to  the  passage  of  railway  trains  over 

compeneaUon.  the  samc,  and  over  the  approaches  thereto,  upon  payment 
of  a  reasonable  compensation  to  the  owners  of  said  bridge, 
and  should  the  several  railroad  companies,  or  any  one  of 
them,  desiring  such  use,  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which 
each  shall  conform  in  using  said  bridge,  all  matters  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War 
upon  a  hearing  of  the  allegations  and  proofs  of  the  parties; 

Telephone  and  and  all  telephone  and  telegraph  companies  shall  have  equal 
^ufe™P^    *"'°''  rights  and  privileges  in  constructing  and  operating  their 
lines  across  said  bridge. 

Commence-     Sec.  6.  That  tliis  Act  Shall  be  null  and  void  if  actuid 
piedon*?"*  **°°^'  construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  hereof. 

OiAngos.  Seo.  6.  That  such  alterations  or  changes   as    may  be 

required  by  the  Secretary  of  War  or  Congress  in  the 
bridge  constructed  under  the  provisions  of  this  Act  shall 
be  made  by  the  said  railroad  compaiiy  at  its  own  expense^ 
and  at  any  time  after  the  completion  of  the  bridge;  and 

Amendment,  thc  right  to  alter,  amend,  or  repeal  this  Act  is  hereby 
•**•  expressly  reserved;  and  the  right  to  require  the  entire 

removal  of  the  bridge  constructed  under  the  provisions  of 
this  Act,  at  the  expense  of  the  owners  thereof,  whenever 
Congress  shall  decide  that  the  public  interests  require  it, 
is  also  expressly  reserved. 
Aijproved,  January  27, 1897. 
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CHA.P.  108.— An  Act  To  authorize  tbo  Muskogee,  Oklahoma  and  January  29, 1887. 
Western  Railroad  Company  to  construct  and  operate  a  line  of  railway 
through  Oklahoma  ami  the  Indian  Territory,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    Muskogee, 
the  Muskogee,  Oklahoma  and  Western  Kailroad  Company,  y^^^  r^h. 
a  corporation  created  and  existing  under  the  laws  of  the  road  comDany 
Territoi-y  of  Oklahoma,  be,  and  the  same  is  hereby,  invested  S?y,**okiahoma 
and  empowered  with  the  right  of  locating,  constructing,  sf J°^**^  ^•^ 
owning,  equipping,  operating,  using,  and  maintaining  a       **' 
railway,  telegraph,  and  telephone  line  through  the  Indian 
allotments  in  severalty  in  the  Territory  of  Oklahoma  along 
such  line  or  route  as  may  be  granted  it  by  the  laws  thereof 
and  through  the  Indian  Territory,  beginning  at  a  point  on    Location, 
tlie  northern  line  of  the  Creek  Nation,  Indian  Territory,  at 
or  near  the  mouth  of  the  CiraaiTon  River,  running  thence 
by  the  most  feasible  and  ])racticable  route  to  the  town  of 
Muskogee,  Creek  Nation;  thence  in  a  northeasterly  direc- 
tion by  the  way  of  Fort  Gibson  and  Tahlequah  to  such  a 
point  on  the  western  boundary  line  of  the  State  of  Arkansas 
between  the  Arkansas  Kiver  and  the  northern  line  of  the 
State  of  Arkansas  as  said  corporation  may  elect,  with  the 
right  to  construct,  use,  <and  maintain  such  tracks,  bridges, 
and  sidings  as  said  company  may  deem  it  to  their  interests 
to  construct  along  and  upon  the  right  of  way  and-  depot 
grounds  herein  provided  for,  with  the  right  to  construct 
two  branch  lines  of  road,  one  commencing  at  the  town  of 
Muskogee,  in  the  Creek  Kation,  and  running  thence  in  a 
southeasterly  direction  on  the  soutli  side  of  the  Arkansas 
River  to  the  west  boundary  line  of  the  State  of  Arkansas, 
the  other  commencing  at  or  near  said  town  of  Muskogee 
aud  running  thence  in  a  southwesterly  direction  by  the 
most  feasible  aud  practicable  route  to  such  a  point  on 
the  eastern  boundary  of  Oklahoma  Territory,  south  of  the 
Canadian  liiver,  as  said  company  may  select;  and  the  com- 
pany shall  have  the  same  rights  and  privileges  for  its  branch 
railway,  telegraph,  and  telephone  lines  as  for  its  main  line. 


Branches. 


That  said  company  shall  build  at  least  one  hun-    Commence. 


dred  miles  of  its  railway  in  the  Indian  Territory  within  pietion. 
three  years  after  the  passage  of  this  Act,  and  complete  the 
main  line  and  branches  thereof  within  three  years  there- 
after, or  the  rights  herein  granted  shall  be  forfeited  as  to 
that  portion  not  built,  and  that  without  any  declaration  of 
forfeiture  on  the  part  of  any  officer  or  employee  of  the 
Government.  And  said  company  shall  also  construct  and  Cro8ainga,ete. 
continuously  maintain  all  roads,  highway  crossings,  and 
necessary  bridges  over  said  railway  wherever  said  roads 
and  highways  do  now  or  may  hereafter  cross  said  company's 
right  of  way  or  may  be  by  the  proper  authorities  laid  out 

across  the  same.    And  said  railroad  company  is  also  hereby ^    ^ 

authorized  in  case  it  so  elects,  for  the  greater  accommoda-  ArkaMMiuvOT. 
tion  of  the  public,  to  so  construct  its  bridge  across  the 
Arkansas  River  as  to  make  it  a  suitable  and  safe  structure 


May    bridge 
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for  the  crossing  of  vehicles  of  all  kinds,  animal  and  foot 
fy«fi«M.        travelers,  as  well  as  railroad  trains:  Provided,  That  the 
wtTufwro^P'*^®  of  constmction  of    all   bridges  across  navigable 
vUiM.«io.         streams,  along  and  npon  the  right  of  way  herein  provided 
for,  shall  bb  subject  to  the  approval  of  the  Secretary  ol 
War.    Bat  if  said  bridge  across  the  Arkansas  Biver  is 
constmcled  for  said  additional  use,  then  the  said  railroad 
company  shall  have  the  right  to  coustmct  and  maintain 
the  necessary  wagon-road  approaches  to  the  nearest  pub- 
lic highway  at  each  end  of  the  bridge:  Provided  further^ 
That  said  railroad  company,  in  case  of  the  construction  of 
said  bridge  for  the  additional  uses  herein  named,  shall  be 
Toll.  authoriz^  to  collect  tolls  from  all  wbo  may  use  said  bridge, 

but  the  toll  fees  charged  shall  not  be  greater  than  the  toll 
fees  allowed  by  the  laws  of  the  State  of  Arkansas  for  like 
services  on  toll  bridges  across  the  Arkansas  River  in  that 
AppranohM  to  State:  Provided  further,  That  this  Act  shall  not  be  so  con- 
bridge.  strued  as  to  give  or  grant  said  company  any  right,  title,  or 

interest  in  or  to  the  wagon-road  approaches  to  the  nearest 
public  highways  which  it  is  authorized  to  construct  from 
the  ends  of  the  bridge,  or  to  charge  or  collect  toll  fees  for 
traveling  over  said  wagon-road  approaches. 

•  •  •  •  • 

Asejgnmen  t     Sec.  11.  That  the  right  of  way  herein  and  hereby  granted 
en.         gij^ji  ^^^  ^  assigned  or  transferred  in  any  form  whatever 
prior  to  the  construction  and  completion  of  the  road,  except 
as  to  mortgage  or  other  liens  that  may  be  given  or  secured 
thereon  to  aid  in  the  construction  thereof. 
Amendment,     Seo.  12.  That  Gougrcss  may  at  any  time  amend,  add  to, 
alter,  or  repeal  this  Act. 
Eeceived  by  the  President,  January  18, 1897. 

[Note  by  the  Department  op  State.— The  foregoing 
act  having  been  presented  to  the  President  of  the  United 
States  for  his  approval,  and  not  having  been  returned  by 
him  to  the  house  of  Congress  in  which  it  originated  within 
the  time  prescribed  by  the  Constitution  of  the  United  States, 
has  become  a  law  without  his  approval.] 


etc 


jMiuary  30, 1897.     CHAP.  112.— An  Act  To  establish  railroad  bridges  across  the  Cum- 
berland  and  Tennessee  rivers,  in  Kentucky. 

Cairo  and  Ten-     Be  it  enoctcd  by  the  Senate  and  House  of  Bepresentutives  of 
SifiS^  Com- the  United  Stales  of  America  tn  Congress  assembled.  That 
SS?b«ri»nd*and  ^^®  ^aifo  ^ud  Tennessco  Eiver  Eailroad  Company,  a  cor- 
Te^e^Me^  rlv-poration  Organized  under  the  laws  of  the  State  of  Tonnes- 
cjrs,  Kentucky,    gg^^  ^^  succcssors  and  assigns,  is  hereby  authorized  and 
empowered  to  erect,  construct,  establish,  and  maintain 
railway  bridges  and  approaches  thereto  across  the  Cum- 
berland River,  in  the  State  of  Kentucky,  at  points  to  be 
selected  by  said  railroad,  or  its  successors  or  assigns,  be- 
tween Rockcastle  and  Tobaccoport,  in  Trigg  County,  and 
also  another  bridge  across  said  river  between  Burksviile, 
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on  said  river,  in  Eentacky,  and  the  Tennessee  State  line, 
and  also  a  bridge  across  the  Tennessee  River,  between  Pine 
Bluff,  in  Galloway  County,  Kentucky,  and  Birmingham,  in 
Marshall  County,  Kentucky,  the  locations  of  said  bridges 
to  be  selected  by  said  railroad,  or  its  successors  or  assigns, 
between  said  described  points  on  said  rivers,  which  said 
bridges  shall  not  interfere  with  the  free  navigation  of  said 
rivers;  and  in  case  of  any  litigation  arising  from  any  ob-  Litisation. 
struction  or  alleged  obstruction  to  free  navigation  of  said 
rivers  the  proceedings  shall  be  instituted  in  and  deter- 
mined by  the  district  court  of  the  United  States  for  the 
district  of  the  State  of  Kentucky. 

Sec.  2.  That  the  bridges  authorized  by  and  constructed  j^^^'^o*  d«*^- 
under  this  Act  shall  be  pivot  drawbridges,  and  the  bridges      ^**' 
shall  have  a  draw  over  the  main  channel  of  the  rivers  at 
accessible  and  navigable  points,  with  spans  of  not  less 
than  one  hundred  and  seventy-five  feet  in  length  on  each 
side  of  the  center  of  the  pivot  piers  of  the  draws,  and  the 
remaining  spans  of  such  length  as  shall  be  necessary  to 
reach  the  approaches  on  either  side  of  the  river,  all  spans 
to  have  a  clear  head -room  of  ten  feet  above  high  water; 
and  the  piers  of  said  bridges  shall  be  parallel  with  the 
current  of  the  rivers  when  said  bridges  shall  be  erected: 
Providedy  That  the  length  of  the  drawspans  may  be  in-    ^!^^' 
creased  if,  in  the  opinion  of  the  Secretary  of  War,  the   ^^^■p"*- 
interests  of  navigation  demand  it. 

Seo.  3.  That  any  bridge  constructed  under  this  Act  and  tn^g^^i**"®^ 
according  to  its  limitations  shall  be  a  lawful  structure,  roStee."    ^^ 
and  shaU  be  known  and  recognized  as  a  post  route,  and 
the  same  is  hereby  declared  to  be  a  post  route,  and  it  shall 
enjoy  the  same  rights  and  privileges  as  other  post  roads  in 
the  United  States,  upon  which  also  no  higher  charge  shall 
be  made  for  tlie  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States 
than  the  rale  per  mile  paid  for  their  transportation  over 
the  railroads  leading  to  said  bridge;  and  the  United  States 
shall  have  the  right  of  way  for  a  postal  telegraph  across   Postal   tele- 
said  bridge.  «™p''- 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  ^^  Jy  other 
said  bridges  shall  have  and  be  entitled  to  equal  rights  and  ^^^^^  *•• 
privileges  relative  to  the  passage  of  railroad  trains  over 
the  same  and  the  approaches  thereto,  and  in  the  use  of  the 
machinery  and  fixtures  thereof,  upon  payment  of  a  reason- 
able compensation  for  such  use,  and  in  case  the  owner  or   Coaipeittatkm. 
owners  of  said  bridges  and  the  railroad  companies,  or  any 
of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  paid  as  such  compensation,  and  upon  rules 
snd  conditions  to  which  each  shall  conform  in  using  said 
bridges,  or  either  of  said  matters,  then  all  matters  m  dis- 
pute or  at  issue  between  them,  or  any  of  them^  shall  be 
decided  by  the  Secretary  of  War  upon  a  hearing  of  the 
allegations  and  proofs  of  the  parties. 

Sec.  5.  That  the  structures  herein  authorized  shall  be  built  w^"**'^j' 
and  located  under  and  subject  to  such  regulations  for  thepiiSe.eta^'*^ 
security  of  navigation  of  said  rivers  as  the  Secretary  of 
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War  shall  preacribe;  and  to  Becure  that  object  the  said  com- 
pany or  corporation  shall  submit  to  the  Secretary  of  War, 
for  his  examination  and  approval,  designs  and  drawings  of 
said  bridges  and  maps  of  the  locations,  giving,  for  the  space 
of  one  mile  above  and  one  mile  below  the  proposed  locations, 
the  topography  of  the  banks  of  the  rivers,  the  shore  lines 
at  high  and  low  water,  the  direction  and  strength  of  the 
currents  at  all  stages,  and  the  sonndings,  accarately  show- 
ing the  bed  of  the  streams,  the  location  of  any  other  bridge 
or  bridges,  and  shall  furnish  such  other  information  as  may 
be  required  for  a  full  and  satisfactory  understanding  of 
the  subject;  and  until  the  said  plans  and  locations  of  the 
bridges  are  approved  by  the  Secretary  of  War  the  bridges 
shall  not  be  commenced  or  built,  and  should  any  change  be 
made  in  the  plan  of  said  bridges  during  the  process  of  con- 
struction or  after  completion,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War;  and  the  said  con- 
Aids  to  Bftvi-  structions  shall  be  at  all  times  so  managed  and  kept  as  to 
^^^  ofifer  reasonable  and  proper  means  for  the  passage  of  ves- 

sels through  or  under  said  structures;  and  to  secure  the 
safe  passage  of  vessels  at  night  there  shall  be  displayed  on 
said  bridges,  from  the  hour  of  sunset  to  that  of  sunrise, 
Ligbu.  etc.  gn^j,  lights  as  may  be  prescribed  by  the  Light-House  Board, 
Chaii|{M.  and  the  said  structures  shall  be  changed,  at  the  cost  and 
expense  of  the  owners  thereof,  from  time  to  time,  as  the 
Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and 
convenient  navigation  of  said  rivers. 

mSit"  ?d*  °oSm-     ®®^"  ^*  ^***^  *^^®  ^^*  ®^*^^  ^®  ^^^^  *°^  ^^*^  ^^  actual  con- 
piotion*"    ****'"  struction  of  the  bridges  herein  authorized  be  not  commenced 
within  three  years  from  the  date  hereof,  and  completed  witii* 
in  five  years. 
Amendment,     Seo.  7.  That  the  right  to  alter,  amendy  or  rei>eal  this  Act 
•**•  is  hereby  expressly  reserved. 

Approved,  January  30, 1897. 


J— nary  80, 1807.  CHAP.  113.— An  Act  Extending  the  time  for  the  completion  of  the 
bridge  across  the  Eiist  River,  between  the  city  of  New  York  and  Long 
Island,  now  in  coarse  of  constrnction,  as  authorized  by  the  Act  of  Con- 
gress approved  March  third,  eighteen  hundred  and  eighty-seven. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresent^iHt 

Bast  -Riyer,  of  the  United  States  of  America  in  Congress  assembled,  That 

^Th^^xtended  ^^^  ^™®  ^^^  t^©  cooipletiou  of  the  bridge  of  the  New  York 

foroompietinRand  LoDg  Islaud  Bridge  Company  across  the  East  Biver, 

^oCu,^.'m.  between  the  city  of  New  York  and  Long  Islaud,  authorized 

by  the  Act  of  Congress  entitled  ''An  Act  authoriziDg  the 

construction  of  a  bridge  across  the  Bast  Eiver,  between  the 

city  of  New  York  and  Long  Island,'^  approved  March  third, 

eighteen  hundred  and  eighty-seven,  and  the  various  Acts 

amendatory  thereof  or  supplementary  thereto,  is  hereby 

extended  to  and  including  the  first  day  of  January  in  the 

year  nineteen  hundred. 

Approved,  January  30, 1897. 
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CHAP.  121. — An  Act  To  provide  for  an  examination  and  survey  of  February  l,  1807. 

a  water  route  from  the  mouth  of  the  jetties  at  the  city  of  Galveston, • 

Texas,  through  the  ship  channel  and  up  Bufifalo  Bayou  to  the  city  of 
Houston,  Texas. 

Be  it  enacted  by  the  Senate  and  House  of  R^resentatives 
of  the  United  States  of  America  in  Congress  assembled,  That    water   route, 
the  Secretary  of  War  be,  and  he  hereby  is,  authorized  and  houh^od 'rex  ^ 
directed  to  make  an  examination  and  survey,  with  an  esti-    survey,  etc., 
mate  of  the  necessary  cost,  for  a  water  channel  not  less  ^^^'^c*!*^' 
than  twenty-five  feet  deep  and  one  hundred  feet  wide, 
extending  from  the  month  of  the  jetties  at  the  city  of  Gal- 
veston, Texas,  through  the  existing  ship  channel  and  up 
Buffalo  Bayou  to  the  city  of  Houston,  Texas,  and  for  a 
harbor  at  or  near  Houston  of  a  deptn  of  not  less  than 
twenty-five  feet  and  of  a  width  of  five  hundred  feet,  and  to 
make  a  report  of  such  examination,  survey,  and  estimate, 
with  its  commercial  importance,  to  Congress. 

Sec.  2.  That  the  cost  of  said  examination,  survey,  and   Expense. 
estimate  be  paid  out  of  funds  already  appropriated  for  work  222'      '  p^*^' 
on  the  improvement  of  the  ship  channel  and  Buffalo  Bayou. 

Approved,  February  1, 1897. 


CHAP.  122.— An  Act  To  authorize  the  construction  or  acquisition  February  l,  1897. 
of  a  bridge  across  the  Eio  Grande  River  at  El  Paso,  in  the  State  of 
Texas. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  a^sembledy  That 
.the  Sierra  Madre  Construction  Company,  a  corporation    sierra  Mndre 
duly  incorporated  under  the  laws  of  the  State  of  Kew  Jer-  co'^mpaV/'^maJ 
sey,  and  its  successors  and  assigns,  be,  and  the  same  ishridge  kio 
hereby,  authorized  to  erect,  construct,  maintain,  and  oper-  ?«?   '  ^    ***' 
ate  a  bridge  over  the  Rio  Grande  River  at  the  city  of  El 
Paso,  in  the  State  of  Texas,  at  such  point  on  said  river  in 
the  county  of  El  Paso  as  may  accommodate  the  line  of  rail- 
way which  said  corporation  may  build  to  said  point.    Said 
bridge  shall  be  constructed  so  as  to  provide  for  the  passage 
of  railway  trains  and  shall  be  used  for  the  passage  of   Railway,  etc., 
wagons  and  vehicles  of  all  kinds,  and  for  the  transit  of  ani-  ^"^««- 
mals  and  for  foot  passengers,  and  for  the  transit  of  freight, 
goods,  wares,  and  merchandise,  for  such  reasonable  rates 
of  toll  as  may  be  fixed  by  the  Secretary  of  War;  and  the 
Secretary  of  War  shall  have  the  right  from  time  to  time  to    xoii. 
revise  snch  rates. 

Sec.  2.  That  said  bridge  may  be  built  with  unbroken  and 
continuous  spans  and  of  the  following  dimensions,  to  wit:  Constmotioii. 
Six  hundred  feet  in  length,  twenty  feet  in  width,  ten  feet 
in  height  above  high-water  level,  and  with  twenty-eight 
spans,  twelve  of  which  to  be  thirty  feet  in  length  and  six- 
teen of  which  to  be  fifteen  feet  in  length,  completed  in  the 
manner  herein  specified,  shall  be  deemed  and  taken  to  be  a 
legal  structure. 
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wSIuST''**'  ^*^-  ^-  '^^^^  ®**^  bridge  shall  not  interfere  with  the  free 
navigation  of  said  river,  and  in  case  of  any  litigation  aris- 
ing from  an  obstruction  or  an  alleged  obstmction  to  the 
free  navigation  thereof,  caused  or  alleged  to  be  caused  by 
said  bridge,  the  case  may  be  tried  before  the  circuit  or  dis- 
trict court  of  the  United  States  for  the  State  in  which  any 
portion  of  said  bridge  may  be  situated. 

rMbTraiinMd     Seg.  4.  That  all  railroad  companies  desiring  the  use  of 

coiupftniM.        g^i^  bridge  shall  have  and  be  entitled  to  equal  rights  and 

privileges  relative  to  the  passage  of  railway  trains  over  the 

compeDMUoB.  samc,  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  to  the  owners  of  said  bridge,  and 
should  the  several  railroad  companies,  or  any  one  of  them, 
desiring  such  use,  fail  to  agree  upon  the  sum  or  sums  to  be 
paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between 
them  shall  be  decided  by  the  Secretary  of  War  upon  a  hear- 
ing of  the  allegations  and  proofs  of  the  parties;  and  all 
telephone  and  telegraph  companies  shall  have  equal  rights 
and  privileges  in  \M>nstructing  and  operating  their  lines 
across  said  bridge. 

Content  of     Sbg.  5.  That  the  consent  of  the  State  of  Ghihuahna. 
M^xicMianthori.  United  States  of  Mexico,  and  of  the  proper  authorities  of 
the  Republic  of  Mexico  shall  have  been  obtained  before 
said  bridge  shall  be  built  or  commenced. 

c^ramencMnent     Sec.  6.  That  uulcss  the  constructiou  of  said  bridge  be 
o«°p  e  «"•  commenced  within  one  year  and  finished  within  three  years 
from  the  date  of  the  passage  of  this  Act  the  provisions  of 
this  Act  shall  be  null  and  void. 

Reservation  of  Seo.  7.  That  Congrcss  roservcs  the  right  to  withdraw 
•utbority.  the  authority  and  power  conferred  by  this  Act  in  casetbe 
free  navigation  of  said  river  shall  at  any  time  be  substan- 
tially or  materially  obstructed  by  said  bridge,  or  for  any 
other  reason,  and  to  direct  the  removal  or  necessary  modi- 
fications thereof  at  the  cost  and  expense  of  the  owners  of 

Amendment,  ^^^  bridge;  and  Congress  may  at  any  time  alter,  repeal, 
etc.  '  or  amend  this  Act. 

Parchnseofex-     Seo.  8.  That  Said  Company,  instead  of  erecting  sacb 

*vof  22,  p!%;  bridge,  may  acquire  by  purchase  or  otherwise  the  property 

Vol.  25,  p.  467.  '  and   franchises  of   any  street-railway  bridge  heretofore 

authorized  by  Congress  to  be  built  and  now  built  and  in 

operation  across  said  river  at  said  point. 

Roconstrac-     Seo.  9.  That  Said  company  may  in  such  case  remodel  and 

on, etc.  strengthen  such  bridge  so  acquired  so  as  to  conform  iu  all 

particulars  to  the  requirements  for  a  new  bridge,  as  herein- 
before set  out,  and  may  maintain  and  operate  such  bridge 
under  the  conditions  of  its  original  franchises,  subject  to 
all  the  provisions  of  this  Act  in  respect  to  a  new  bridfje. 

Consent  of     Sec.  10.  That  the  consent  of  the  State  of  Chihuahua^ 
MwicM  author-  United  States  of  Mexico,  and  of  the  proper  authorities  of 
the  Republic  of  Mexico  shall  have  been  obtained  before 
such  property  and  franchises  are  acquired. 
Approved,  February  1, 1897. 


Digitized  by 


Google 


LAWS  AFFECTING  CORPS  OF  ENGINEERS.       4169 

CHAP.  146.— An  Act  To  anthorize  officers  who  served  daring  the  February  4,1897. 

war  of  the  rebellion  in  the  Regular  Army  to  hear  the  title  and,  on 

occasionH  of  ceremony,  wear  the  uniform  of  their  highest  rank. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  Army. 
the  United  States  of  America  in  Congress  assembled^  That  all  fom'^Sf^bigiSrt 
officers  who  have  served  during  the  rebellion  as  officers  of  rank  allowed  ox- 
the  Regular  Army  of  the  United  States,  and  have  been  hon-  f©^*" tiSrSg  "t  hi 
orably  discharged  or  resigned  from  the  service,  shall  be  Jfebeihon. 
entitled  to  bear  the  official  title  and,  uiM)n  occasions  of  cere- 
mony, to  wear  the  uniform  of  the  highest  grade  they  have 
held,  by  brevet  or  other  commission,  as  is  now  authorized 
for  officers  of  volunteers  by  section  twelve  hundred  and    r.  s.,  iecizzc, 
twenty-six,  Revised  Statutes.  ^'^^^ 

Approved,  February  4, 1897. 


CHAP.  173. — ^An  Act  To  approve  and  ratify  the  construction  of  a  Fobmary  8, 1807. 

bridge  across  the  Sulphur  River,  in  the  State  qf  Arkansas,  by  the  Tex-  — " 

arkana  and  Fort  Smith  Railway  Company. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  Texarkanaana 
the  United  States  of  America  in  Gm^gress  assembled^  That  the  way  cJ*mp^y 
construction  by  the  Texarkana  and  Fort  Smith  Railway  ™jy  brid«e  s^- 
Oompany,  a  corporation  duly  organized  under  the  laws  (axisas.  ^^'' 
of  the  State  of  Arkansas,  of  the  bridge  over  the  Sulphur 
Kiver,  in  said  State  of  Arkansas,  be,  and  the  same  hereby 
is,  approved  and  ratified,  subject  to  the  stipulations  and 
conditions  hereinafter  set  forth. 

Sec.  2.  That  said  bridge,  so  long  as  maintained  accord-    Lawfai  stmo- 
ing  to  the  limitations  of  this  Act,  shall  be  a  lawful  structure,  route.  '""^  ^**"* 
and  shall  be  known  and  recognized  as  a  post  route,  and  the 
same  is  hereby  declared  to  be  a  post  route,  upon  which  no 
higher  cliarge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States,  or  for  through  passengers  or  freight 
passing  over  the  same,  than  the  rate  per  mile  paid  for  their 
transportation  over  the  railroads  leading  to  said  bridge; 
and  the  United  States  shall  have  the  right  of  way  across   Postal  teie- 
said  bridge  for  a  postal  telegraph.  p'aph. 

Sec.  3.  That  said  bridge  shall  be  under  and  subject  ^Tir^®*^'®***^L£j 
such  regulations  for  the  security  of  the  navigation  of  said  roJiL^atfiM! etc. 
river  as  the  Secretary  of  War  shall  prescribe,  and  the 
present  plan  and  structure  of  said  bridge  shall  not  be 
altered  or  changed  except  by  consent  of  the  Secretary  of 
War,  and  with  his  approval  of  the  proposed  change  or 
alteration:  Provided^  That  any  change  or  alteration  in  the    rrovuo, 
said  bridge  which  the  Secretary  of  War  may  deem  neces-    ^***°«^- 
sary  in  the  interest  of  navigation  shall  be  made  by  the  said 
railroad  company  at  its  own  expense. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of   use  by  oth«r 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and  *^*^^"***' 
privileges  relative  to  the  passage  of  railway  trains  over  the 
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Bsme,  and  over  the  approaches  thereto,  opon  payment  of  a 
conip«Mftii«ii.  reasonable  compensation  for  sach  use;  and  ia  case  the 
owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  one  of  them,  desiring  such  use,  shall  fail 
to  agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules 
and  conditions  to  which  each  shall  conform  in  using  said 
bridge,  bII  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties, 
^^mendment.     q^q^  5^  That  Gougrcss  rescrvcs  the  right  to  alter j  amend, 
or  repeal  this  Act  at  any  time. 
Approved,  February  8, 1897. 


Febnutfj  8, 1897.  CHAP.  174.~Aii  Act  To  authorize  the  constmction  hj  the  Kansas 
City,  Shrevoport  and  Gulf  Railroad  Company  of  a  bridge  across  the 
Sabine  River  between  the  States  of  Louisiana  and  Texas. 

s]S?e**rt^\wk  ^*  *^  ^^'^^^  ^  *^  Senate  and  House  of  Representatives  of 
G^u^^KtSiPMAthe  United  States  of  America  in  Congress  assetnhledj  That 
bridire^laSne^^®  Kaiisas  City,  Shrcveport  and  Gulf  Railroad  Company, 
Rirer,  onnge,  a  corporatiou  duly  created  and  existing  under  the  laws  of 
^^  the  State  of  Louisiana,  its  successors  or  assigns,  be,  and 

it  is  hereby,  authorized  to  construct  and  maintain  a  bridge 
and  approaches  thereto  across  the  Sabine  Kiver  at  or  about 
twenty  miles  above  the  town  of  Orange,  in  the  State  of 
^Miway,  etc., Texas.  Said  bridge  shall  be  constructed  to  provide  for 
the  passage  of  railway  trains,  and,  at  the  option  of  said 
corporation,  may  be  so  constructed  as  to  provide  for  tbe 
passage  of  wagons  and  vehicles  of  all  kinds,  animals,  and 
Toll  foot  passengers  for  such  reason<able  rates  of  toll  as  may  be 

approved  by  the  Secretary  of  War. 
w1?^*Mpro^     ^^^-  ^-  ^****  *^®  bridge  herein  authorized  shall  be  biiilt 
plans,  etc.         and  locatcd  under  and  in  accordance  with  such  regulations 
for  the  security  of  navigation  as  the  Secretary  of  War  sbill 
prescribe;  and  to  secure  that  object  the  said  company  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  drawings  showing  the  plan  and  location  of  said 
bridge,  said  drawings  to  give,  for  the  space  of  one  half  mile 
above  and  one-half  mile  below  the  proposed  location,  the 
topography  of  the  banks  of  the  river,  the  shore  lines  at 
high  and  low  water,  the  direction  and  strength  of  the  cnr- 
rent  at  all  stages,  and  the  soundings,  accurately  showing 
the  bed  of  the  stream,  and  such  other  information  as  noaj 
be  required  for  a  full  and  satisfactory  understandingof  the 
subject;  and  until  the  plan  and  location  of  the  bridge  are 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
^^'^^■-        commenced  or  built;  and  any  change  in  the  plans  of  said 
bridge,  either  before  or  after  construction,  shall  be  subject 
to  the  approval  of  the  Secretary  of  War;  and  any  chang:e 
in  said  bridge  during  or  after  construction  which  the  Sec- 
retary of  War  may  require  in  the  interest  of  navigation 
TT  K  ♦«,  ♦  ^  ®^*^^  ^^  made  by  the  said  company  at  its  own  expense. 
navf^tiS!*'**^     Sec.  3.  That  the  said  bridge  shall  at  all  times  be  so  kept 
and  managed  as  to  offer  reasonable  and  proper  means  for 
the  passage  of  vessels  and  other  crafts  tlu^ugh  or  under 
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said  structure;  and  if  said  bridge  be  built  as  a  drawbridge 

the  draw  shall  be  opened  promptly  upon  reasonable  signal    ^>^^' 

for  the  passage  of  boats  or  other  crafts ;  and  whatever  kind 

of  bridge  is  constructed,  the  said  company  shall  maintain 

at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or    Lights, etc. 

other  signals  on  said  bridge  as  the  Light-House  Board 

shall  prescribe. 

Sbo.  4.  That  any  bridge  built  under  this  Act  and  subject   Lawftii  atrno- 
to  its  limitations  shall  be  a  lawful  structure,  and  shall  bewSe"    ^^'* 
recognized  and  known  as  a  post  route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States,  or  passengers  or  freight  over  said  bridge 
than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroads  or  public  highways  leading  to  said  bridge;  and 
it  shall  enjoy  the  same  rights  and  privileges  as  other  post 
roads  of  the  United  States;  and  equal  privileges  in  the  use 
of  said  bridge  shall  be  granted  to  all  telegraph  and  tele-^^jf**'  ^^^ 
phone  companies,  and  the  United  States  shall  have  the 
right  of  way  across  said  bridge  and  its  approaches  for 
postal-telegraph  purposes. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  ^^^  ^^  ^^^^ 
said  bridge  and  its  approaches  shall  have  and  be  entitled 
to  equal  rights  and  privileges  relative  to  the  passage  of 
trains  over  the  same  upon  payment  of  a  reasonable  com-  compenaaUon. 
pensation  for  such  use;  and  in  case  the  owner  or  owners 
of  said  bridge  and  the  several  railroad  companies,  or  any 
of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  paid,  or  upon  rules  and  conditions  to  which 
each  shall  conform  in  using  said  bridge  and  approaches,  all 
matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com-  ^S own'uSOT'* 
menced  within  one  year  and  completed  within  three  years      **™^  *  *"' 
from  the  date  hereof. 

Seo.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act^j^™****"*"*- 
is  hereby  expressly  reserved. 

Approved,  February  8, 1897. 


CHAP.  175.— An  Act  To  amend  the  Act  entitled  "An  Act  to  an-  Febrnary  8, 1897. 
thorize  the  conjstrnction  of  a  bridge  across  the  Missouri  River  at  or 
near  the  city  of  Lexington,  Missouri/'  approved  Jnly  twenty-six th, 
eighteen  hundred  and  ninety-fonr. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That   Bridge  aoron 
the  Act  entitled  **  An  aet  to  authorize  the  construction  of  j^xtoStonjdof* 
a  bridge  across  the  Missouri  Kiver  at  or  near  the  city  of 
Lexington,  Missouri,"  approved  July  twenty-sixth,  eight- 
een hundred  and  ninety-four,  be,  and  the  same  is  hereby, 
amended  so  as  to  extend  the  time  for  the  commencement  of  Tfaneextended 
the  construction  of  said  bridge  to  one  year  and  its  comple-  ^TaTp.'m!'' 
tion  to  three  years  from  the  approval  of  this  Act. 


Approved,  February  8, 1897. 
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Fnbnuiry  8, 1887.  CHAP.  176. — ^An  Act  To  anthorizo  the  mayor  and  city  council  of 
Monroe,  and  the  police  jury  of  the  parish  of  Ouachita,  Loaisianaf  to 
constrnct  a  traffic  bridge  across  the  Oiiachit«  River  opposite  said  city. 

Be  it  encLoted  by  the  Senate  and  House  of  Bepresentativei 
of  the  United  States  of  America  in  Congress  a^ssemhled,  That 
Monroe  and  the  mayor  and  city  council  of  the  city  of  Monroe,  and  the 
La.,  may  bridge  police  jury  of  the  paHsh  of  Oaachita,  in  the  State  of  Ijouisi- 
Ouachita  River,  an^,  are  hereby  authorized  and  empowered  to  construct, 
oi^erate,  and  maintain  a  general  trailic  bridge  across  the 
Ouachita  Eiver,  to  be  located  at  such  point,  within  or  near 
the  corporate  limits  of  said  city  as  shall  be  approved  by 
ProviMOi.        the  Secretary  of  War :  Provided^  That  said  bridge  shall  be 
Drawbridge,    constructed  as  a  drawbridge,  and  the  draw  shall  be  opened 
promptly,  upon  reasonable  signal,  for  the  passage  of  boats; 
and  whatever  kind  of  bridge  is  constructed  the  owners 
thereof  shall  maintain  thereon,  at  their  own  expense,  from 
Lights,  etc.      sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light- 
House  Board  shall  prescribe:  Provided  further^  That  if  the 
said  bridge  shall  be  constructed  to  provide  for  the  passage 
niSroadf  eto^*  of  Street- railway  cars,  all  street  railroad  companies  desiring 
ro   e.ec.     ^^^  ^^^  ^^  ^^^  brid^ije  shall  have  equal  privileges  in  the 
passage  of  trains  or  cars  over  the  same,  and  over  the 
CompensaUon.  approaches  thereto,  upon  payment  of  a  reasonable  compen- 
sation for  such  use;  and  in  case  of  disagreement  in  regard 
to  the  terms  of  such  use,  or  the  rates  to  be  paid,  the  mat- 
ters at  issue  shall  be  decided  by  the  Secretary  of  War. 
tiirelki?d  **ort     ^^^'  ^'  ^^^^*  ^^y  l>ridge  built  under  the  provisions  of 
route.*"    ^^*  this  Act  Shall  be  a  lawful  structure,  and  shall  be  recog- 
nized and  known  as  a  post  route,  upon  which  no  higher 
charge  shall  be  made  for  the  transmission  over  the  same  of 
the  mails,  troops,  and  munitions  of  war  of  the  United  States 
passing  over  said  bridge  than  the  rate  iier  mile  paid  for 
the  transportation  over  the  public  highways  lewiing  to 
said  bridge;  and  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  and  telephone  companies; 
Poatai  tele,  and  the  United  States  shall  have  the  right  of  way  across 
*^P^'  said  bridge  and  approaches  for  postal- telegraph  purposes; 

Free  naviga- and  Said  bridge  shall  be  so  constructed  and  operated  as 
****"■  not  to  interfere  with  the  navigation  of  said  river. 

^o^  Seo.  3.  That  said  municipal  corporation  shall  have  the 

right  to  charge  and  collect  a  reasonable  rate  of  toll,  to  be 
approved  by  the  Secretary  of  War,  not  exceeding  the  rate 
limited  by  the  law  of  Louisiana. 
Secretary  of  Sec.  4.  That  the  bridge  authorized  to  be  constructed 
piiS^B.-ito*^'*"''**  under  this  Act  shall  be  located  and  built  under  and  subject 
to  such  regulations  for  the  security  of  the  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure 
that  object  the  said  corporation  shall  submit  to  the  Secre- 
tary of  War,  for  his  examination  and  approval,  a  design 
and  drawings  of  the  proposed  bridge,  and  a  map  of  the 
location,  giving  for  the  space  of  one-half  mile  above  and 
one-half  mile  below  the  proposed  location  the  topography 
of  the  banks  of  the  river,  the  shore  lines  at  high  and  low 
water,  the  direction  and  strength  of  the  currents,  and  the 
soundings,  accurately  showing  the  bed  of  the  stream,  and 
shall  furnish  such  other  infoimation  as  may  be  required  for 
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a  fall  and  satisfactory  understanding  of  the  subject.  And 
until  the  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War,  no  work  upon  the  bridge  shall  be 
commenced;  and  should  any  change  be  made  in  the  plan  chAngea. 
of  said  bridge  during  the  progress  of  construction,  such 
change  shall  be  subject  to  the  approval  of  the  Secretary 
of  War. 

Sec.  5.  That  this  Act  shaU  be  null  and  void  if  actual  ^^^™*^JJ^^* 
construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  of  approval  hereof. 

Sec.  6.  That  Congress  hereby  expressly  reserves  the    Amendment, 
right  to  alter,  amend,  or  repeal  this  Act.  * 

Approved,  February  8, 1897. 


CHAP.  234. — ^An  Act   To  provide   for  appointment  by  brevet  of  Febrnary  16,1897. 
active  or  retired  officers  of  the  United  States  Army.  

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    Army. 
all  officers  of  tlie  Regular  Army  of  the  United  States,  active  ^^  Vr'e  v  Jt 
or  retired,  who  served  in  the  volunteer  forces  during  the  for  highest  voi- 
lat«  war,  may,  at  the  discretion  of  the  President,  receive  a  ^^^^  ""^ 
brevet  in  the  Regular  Army  equal  to  the  highest  rank  held 
or  the  highest  brevet  received  in  the  said  volunteer  forces 
and  be  commissioned  accordingly  as  of  the  date  of  such 
brevet:  Provided,  That  they  have  not  already  received  a   Proviso. 
brevet  of  equal  or  higher  grade  in  the  Regular  Army.  condition. 

JBeceived  by  the  President,  February  4, 1897. 

[Note  by  the  Department  of  State.— The  foregoing 
act  having  been  presented  to  the  President  of  the  United 
States  for  his  approval,  and  not  having  been  returned  by 
him  to  the  house  of  Congress  in  which  it  originated  within 
the  time  prescribed  by  the  Constitution  of  the  United 
States^  has  b^ome  a  law  without  his  approval.] 


CHAP.  236. — ^Au  Act  To  amend  an  Act  entitled  "An  act  making;  February  17,1897. 

appropriations  for  the  construction,  repair,  and  preservation  of  cer 

tain  public  works  on  rivers  sind  harbors,  and  for  other  purposes/' 
passed  Anally  June  third,  eighteen  hundred  and  ninety -six. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of   paciOo  deep. 
the  United  States  of  America  in  Congress  assembled,  That  JJ^JJ^^^Jf^^f^^f^^^^^ 
the  Act  entitled  ** An  act  making  appropriations  for  the  con-    voi.  29,  p. '213. 
struction,  repair,  and  preservjition  of  certain  public  works 
on  rivers  and  harbors,  and  lor  other  purposes,^  passed  by 
the  House  of  Representatives  June  second,  eighteen  hun- 
dred and  ninety-six,  and  by  the  Senate  *Tune  tbird,  eighteen 
hundred  and  ninety-six,  notwithstanding  the  objections  of 
the  President,  be,  and  the  same  is  hereby,  amended  by 
inserting  on  page  two  hundred  and  thirteen  of  the  Statutes 
at  Large,  Fifty-fourth  Congress,  first  session,  after  the  word 
"War"  and  before  the  word  "Provided,"  on  the  thirty- 
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ninth  line  of  said  page,  the  following  language:  The  officer 

Per  diem  toof  the  Navy  detailed  to  serve  on  this  Board  shall  receive 

Mvai  officer.      fp^^^  ^^Ad  appropriatioti,  in  addition  to  his  mileage  provided 

R.S.,  eeo.  1566,  for  in  soction  fifteen  hundred  and  sixty-six  of  the  Bevised 

p.200. '  Statutes,  and  notwithstanding  its  provisions,  such  a  per 

diem  allowance  for  subsistence  as  the  Secretary  of  War  may 

deem  proper. 

Approved,  February  17, 1897. 


February  17,1807.     CHAP.  238. — An  Act  Anthorizing  the  Cleyeland  Bridge  Company 

to  oonstraot  a  bridge  across  the  Arkansas  River  between  Pawnee 

Coanty,  Oklahoma,  and  the  Osage  Indian  Reservation. 

Be  it  enacted  by  the  Senate  and-  House  of  BepresentaHvei 
of  the  United  States  of  America  in  Congress  a-ssemhled.  That 
Cleveland  the  Cleveland  Bridge  Oompauy,  a  corporation  duly  organ- 
Say  ^r^dTe^Ar'^  ized  and  existing  under  the  laws  of  the  Territory  of  Okla- 
kaneas  Kiver,  iioma,  dud  Its  successors  or  assigns,  be,  and  is  hereby, 
^'  authorized  to  construct  and  maintain  a  bridge  and  ap- 

proaches thereto  across  the  Arkansas  River  between  a 
point  in  Pawnee  County  and  the  Osage  Indian  Beserva- 
Loofttion.        tion,  in  the  Territory  of  Oklahoma,  on  section  nine,  town- 
ship twenty-one  east,  of  range  eight  east.    Said  bridge 
wa^on  and  shall  be  constructod  to  provide  for  the  passage  of  wagons 
footbndge.       and  vchiclos  of  all  kinds,  for  the  transit  of  animals,  foot 
passengers,  and  all  kinds  of  commerce,  travel,  and  com- 
munications, and  said  corporation  may  charge  and  receive 
such  reasonable  tolls  therefor  as  may  be  permitted  by  the 
laws  of  the  Territory  of  Oklahoma. 
Seo.  2.  That  the  bridge  constructed  under  this  Act  shall 
Lawful  struo-  bc  a  lawful  structuro,  and  shall  be  recognized  as  a  post 
TOute.*"*^  P®"* route,  upon  which  no  charge  shall  be  made  for  the  trans- 
mission over  the  same  of  the  mails,  the  troops,  and  the 
munitions  of  war  of  the  United  States,  and  equal  privileges 
in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph 
companies,  and  the  United  States  shall  have  the  right  of 
Postal  tele.  Way  across  said  bridge  and  approaches  for  postal  telegraph 
«"P^-.  purposes:  Provided,  That  before  the  construction  of  any 

rovuo9,        bridge  herein  authorized  is  commenced  the  said  conopany 
wwYo^aSprove®^*^^  submit  to  the  Secretary  of  War,  for  his  examination 
pUiui,etc.         and  approval,  a  design  and  drawing  of  such  bridge  and  a 
map  of  the  location,  giving  sufficient  information  to  enable 
the  Secretary  of  War  to  fully  and  satisfactorily  understand 
the  subject ;  and  unless  the  phin  and  location  of  such  bridge 
are  approved  by  the  Secretary  of  War  the  structure  shril 
not  be  built :  Provided  further ,  That  any  bridge  constructed 
under  authority  of  this  Act  shall  at  all  times  be  so  kept  and 
managed  as  to  offer  reasonable  and  proper  means  for  the 
Aku  to  naYi-  passago  of  vessels  and  other  water  craft  through  or  under 
**^*°-  said  structure,  and  for  the  safety  of  vessels  passing  at  night 

there  shall  be  displayed  on  said  bridge,  from  sunset  to  sun- 
Lighu,etc.     rise,  such  lights  or  other  signals  as  may  be  prescribed  by 
the  Light-House  Board. 
mSit '"aSd'^'iSm:     ^^0.  3.  That  this  Act  shaU  be  null  and  void  if  actual  con- 
pietioD.  struction  of  the  bridge  herein  authorized  be  not  commenced 
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within  one  year  and  completed  within  three  years  from  the 
approval  of  this  Act. 

Sec.  4.  That  Congress  shall  have  power  at  any  time  to 
alter,  amend,  or  repeal  this  Act,  or  any  part  thereof,  if  in^^®»^™«»*' 
its  judgment  the  public  interests  so  require. 

Approved,  February  17, 1897. 


CHAP.  239. — An  Act  To  authorize  a  survey  for  construction  of  a  February  17, 1807. 

bridge  acrosH  tlie  Eastern  Branch  of  the  Potomac  River  in  line  with 

MassachusettiS  avenue  extended  eastward. 

Be  it  enacted  by  the  Senate  and  House  of  Repreeentativen 
of  the  United  States  of  Ame^'ica  in  Congress  assembled^  That 
the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
directed  to  cause  to  be  made,  as  soon  as  practicable,  a  sur- 
vey, plan,  and  estimate  of  the  cost  of  constructing  a  sub- 
stantial wooden,  iron,  steel,  or  masonry  bridge  across  the 
Eastern  Brancli  of  the  Potomac  Eiver,  in  the  District  of  Eastern 
Columbia,  and    the  necessary  approaches  thereto,  such  Smriw, d^c?" 
bridge  to  begin  for  its  westward  end  at  a  suitable  point  on  e<wor%riJi®®^ 
the  Government  reservation  in  line  with  Massachusetts  To rois. 'hi  \Sxl 
avenue  extended  eastward,  and  extending  thence  ^^^^^^^^^^i^^^^' 
the  said  river  to  a  suitable  point  in  the  line  of  Massachu- 
setts avenue  extended,  for  its  eastern  end,  such  bridge  when 
constructed  to  be  maintained  as  a  free  bridge  for  travel, 
and  to  be  of  such  strength  and  dimensions  as  to  accommo- 
date the  ordinary  traffic  which  passes  over  an  ordinary 
highway,  and-also  the  tracks  and  traffic  of  any  street  rail- 
way or  railways  employing  horses  or  electric  or  mechanical 
motors  (not  steam-operated  motors)  for  the  propulsion  of 
its  cars,  which  may  hereafter  be  granted  the  right  to  cross 
such  bridge  by  the  authorities  vested  with  such  power,  and 
to  report  thereon  to  the  Congress  of  the  United  States  on    Report, 
the  first  Monday  of  December,  eighteen  hundred  and  ninety- 
seven;  and  that  the  sum  of  three  thousand  dollars  be,  and 
the  same  is  hereby,  appropriated,  out  of  any  money  in  the  Appropriation. 
Treasury  not  otherwise  appropriated,  for  such  survey,  plan, 
and  estimate,  and  such  contingencies  as  are  necessarily 
incident  thereto,  such  sum  of  money  to  be  immediately 
available  upon  the  passage  of  this  Act. 

Approved,  February  17, 1897. 


CHAP.  240. — An  Act  To  authorize  the  construction  by  the  Dnluth  February  17, 1897. 

and  North  Dakota  Railroad  Company  of  two  bridges  across  the  Red 

RlTer  of  the  North  between  the  States  of  Minnesota  and  North 
Dakota. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That 
the  Duluth  and  North  Dakota  Railroad  Company,  a  cor-  jr^ V^**^  J'V* 
poration  duly  created  and  existing  under  the  law  of  the  RiSiroad  comSa- 
State  of  Korth  Dakota,  its  successors  or  assigns,  be,  and  it  ^^^y^^^^^gj 
is  hereby,  authorized  to  construct  and  maintain  a  bridge  North,  KorthDap 
and  approaches  thereto  across  the  Red  River  of  the  North  ^^^ 
at  two  points  on  said  river,  as  follows:  r^^^^T^ 
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Location.  Qoe  of  Said  bridges  shall  be  located  at  or  near  Graad 

Forks,  in  the  county  of  Grand  Forks  and  State  of  North 
Dakota,  and  the  other  of  said  bridges  shall  be  located  at 
or  near  Acton,  in  WaJsh  County,  or  at  or  near  Draytoo, 
in  Pembina  County,  both  in  North  Dakota,  or  at  somecoa- 
Baiiwaj,  eto.«  veuient  poiut  between  said  towns.  Said  bridges  shall  be 
bridge.  constructed  to  provide  for  the  passage  of  railway  trains, 

and,  at  the  option  of  said  corporation,  may  be  so  cod- 
structed  as  to  provide  for  the  passage  of  wagons  and  vebi- 
cles  of  all  kinds,  animals,  and  foot  passengers,  for  sach 
reasonable  rates  of  toll  as  may  be  approved  by  the  Secre- 
^tary  of  War. 
w«  to  approve  Sec.  2.  That  the  bridges  herein  authorized  shall  be  built 
pUns,eU).  and  located  under  and  in  accordance  with  such  regulatioDS 
for  the  security  of  navigation  as  the  Secretary  of  War  sball 
prescribe;  and  to  secure  that  object  the  said  company  shall 
submit  to  the  Secretary  of  War,  for  his  exauiinatioD  and 
approval,  drawings  showing  the  plan  and  location  of  said 
bridges;  said  drawings  to  give  for  the  space  of  one-balf  mile 
above  and  one-half  mile  below  the  proposed  location  the 
topography  of  the  banks  of  the  river,  the  shore  lines  afchigli 
and  low  water,  the  direction  and  strength  of  the  current  at  all 
stages,  soundings  accurately  showing  the  bed  of  the  stream, 
and  such  other  information  as  may  be  required  for  a  M 
and  satisfactory  understanding  of  the  subject;  and  until 
the  plan  and  location  of  the  bridges  are  approved  by  the 
Secretary  of  War  the  bridges  shall  not  be  commenced  or 
ciumgM.  built;  and  any  change  in  the  plans  of  said  bridges,  either 
before  or  after  construction,  shall  be  subject  tp  the  approval 
of  the  Secretary  of  War;  and  any  change  in  said  bridges 
during  or  after  construction  which  the  Secretary  of  War 
may  require  in  the  interest  of  navigation  shall  be  made  by 
the  said  company  at  its  own  expense. 

Sec.  3.  That  the  said  bridges  shall  at  all  times  be  so  kept 
and  managed  as  to  offer  reasonable  and  proper  means  for 
the  passage  of  vessels  and  other  crafts  through  or  under  said 
Draws.  structurcs;  and  if  said  bridges  be  built  as  drawbridges  the 

draws  shall  be  opened  promptly  upon  reasonable  signal  for 
the  passage  of  boats  or  other  crafts;  and  whatever  kind ot 
bridge  is  constructed  the  said  company  shall  maintain  at  its 
ughu,  etc.     own  expense,  from  sunset  to  sunrise,  such  lights  or  other 
signals  on  said  bridges  as  the  Light-House  Board  shall 
prescribe. 
tu^V'ind'i^.'t     ^^^-  ^'  ^^**  ^^y  bridge  built  under  this  Act  and  subject 
rcute.  to  its  limitations  shall  be  a  lawful  structure,  and  shall  be 

recognized  and  known  as  a  post  route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  tlie 
same  of  the  mails,  the  troops  and  munitions  of  war  of  the 
United  States,  or  passengers  or  freight  over  said  bridge 
than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroads  or  public  highways  leading  to  said  bridge;  and  it 
shall  enjoy  the  rights  and  privileges  of  other  post  roads  of 
the  United  States;  and  equal  privileges  in  the  use  of  said 
bridges  shall  be  granted  to  all  telegraph  and 
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companies,  and  the  United  States  shall  have  the  right  of 
way  across  said  bridges  and  their  approaches  for  said 
postal  telegraph  purposes.  gi^if.**^  *'**" 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  fi«ebvraiiroad 
said  bridges  and  their  approaches  shall  have  and  be  entitled  ®**'°^*"  **■ 
to  equal  rights  and  privileges  relative  to  the  passage  of 
trains  over  the  same  upon  payment  of  a  reasonable  com-    compenMtion. 
peusation  for  such  use;  and  in  case  the  owner  or  owners  of 
said  bridges  and  the  several  railroad  companies,  or  any  of 
them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  or  upon  rules  and  conditions  to  which 
each  shall  conform  in  using  said  bridges  and  approaches, 
all  matters  at  issue  between  them  shaSl  be  decid^  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual  J^^'l^i^^^^ 
construction  of  the  bridges  herein  authorized  be  not  com-  *°*  ^"^  * 
menced  within  one  year  and  completed  within  three  years 
from  the  date  hereof:  Provided^  That  the  commencement   ^^SSi  liabii- 
and  completion  of  either  of  said  bridges  in  accordance  with  ityof eachbridge'. 
this  Act  shall  be  deemed  a  compliance  with  this  section,  as 
to  such  bridge,  and  the  rights  of  said  company  with  respect 
to  such  bridge,  shall  not  be  affected  by  failure  to  commence 
or  complete  the  other  of  said  bridges. 

Sec  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act    Amendment, 
is  hereby  expressly  reserved.  *  * 

Approved,  February  17, 1897. 


CHAP.  242.— An  Act  To  amend  an  Act  entitled  *'  An  Act  to  author-  Febrawy  17,1807. 
ize  the  Chattanooga  Western  Railway  Company  to  construot  a  bridge 
acToes  the  Tennessee  River  near  Chattanooga/^  giving  the  said  com- 
pany more  time  in  which  to  begin  and  complete  said  bridge. 

Be  it  enacted  by  the  Senate  and  House  of  Beipresentatives 
of  the  United  States  of  America  in  Congress  a^sembledj  That   Bridge  mtom 
section  five  of  an  Act  entitled  "  An  Act  to  authorize  the  J*  chSSmTO^*' 
Chattanooga  Western  Eailway  Company  to  construct  aTenn.*     ***** 
bridge  across  the  Tennessee  Biver  near  Chattanooga,"   voi.28,p.3o. 
approved  January  twenty-seventh,  eighteen  hundred  and 
ninety- four,  be,  and  the  same  is  hereby,  amended  to  read 
as  follows: 

"Sbo.  6.  That  the  right  to  alter,  amend,  or  repeal  this  foJ^^SSS?^ 
Act  is  hereby  expressly  reserved;  and  any  alterations  or 
changes  that  may  be  required  by  Congress  in  the  bridge 
constructed  under  this  Act,  or  its  entire  removal,  shall  be 
made  by  tiie.  corporation  owning  or  controlling  the  same  at 
its  own  expense.  Furthermore,  if  the  construction  of  said 
bridge  shall  not  be  commenced  before  January  first,  eight- 
een hundred  and  ninety-eight,  and  completed  before  Janu- 
ary first,  nineteen  hundred  and  one,  all  privileges  conferred 
hereby  and  this  Act  shall  become  null  and  void." 

Approved,  February  17, 1897. 
BWa  97 262 
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February  17, 1897.  CHAP.  243. — An  Act  To  amend  an  act  authorizing  the  West  Brad- 
dock  Bridge  Company  to  constmct  a  bridge  over  the  MonongaheU 
River  from  the  borough  of  Rankin  to  Mifflin  Township. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of 
Bridge  across  tA€  United  States  of  America  in  Congress  assembled,  That 
Rher^^AfieKbeny  s^c^iou  eiglit  of  Ru  Act  to  Bathorize  tlio  West  Braddock 
County,  Pa.       Bridge  Company  to  construct  a  bridge  over  the  Mononga- 
voL  28,  p.  58.    Yie]^  River  from  the  borough  of  Rankin  to  Mifflin  Township, 
approved  April  tweuty-flrst,  eighteen  hundred  and  ninety- 
four,  be,  and  the  same  is  hereby,  amended  so  as  to  read  as 
follows: 
foJwn^Twii^     "Sec.  8.  That  this  Act  shall  be  null  and  void  if  actual 
or  cons  rue  on.  construction  of  the  bridge  authorized  to  be  built  be  not 
commenced  and  completed  within  one  year  fi-ora  the  dat€ 
of  the  approval  of  the  plans  of  said  bridge  by  the  Secretary 
of  War,  and  the  authority  to  construct  said  bridge  in  ac- 
cordance with  said  plans  is  hereby  extended  and  confirmed 
in  accordance  with  the  provisions  of  said  original  Act  as 
hereby  amended." 
Approved,  February  17,  1897. 


February  17,1897.     CHAP.  244.— An  Act  Relating  to  the  improvement  of  Eaatchester 
Creek,  State  of  New  York. 

Eastohester     Be  it  inactcd  hy  the  Senate  and  Rouse  of  Representxititei  of 

York!^'    ^^^tJie  United  States  of  America  in  Congress  assembled,  That 

Exienditureof  the  Secretary  of  War  be,  and  he  is  hereby,  authorized,  in 

i£pro?hfg.***°  **^his  discretion,  to  expend  the  whole  or  any  portion  of  any 

voL  »  ^'  216    appropriation  heretofore  made  for  the  improvement  of  East- 

'^*    *  Chester  Creek,  in  the  State  of  New  York,  in  accordance 

with  the  surveys  and  report  for  such  improvement,  ai)on 

that  portion  of  the  improvement  included  in  recent  sorveys 

extending  the  improvement  to  the  head  of  tide  water. 

Approved,  February  17, 1897. 


rebruar}- 19,1897.     CHAP.  265.— An  Act  Making  appropriatioDB  for  the  legisUtiTe, 
■  '  executive,  and  judicial  expenses  of  the  Government  for  the  fiscal  yf»r 

ending  June  thirtieth,  eighteen  hundred  and  uinety-eight,  and  for 

other  purposes. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of 

eo^^A^ndJudi-  ^^«  United  States  of  America  in  Congress  assembled,  Tliat 

ciai  expenses  ap-  thc  followiug  sums  bc,  aud  tlic  samo  are  hereby,  appropri- 

propriations.      ^^^^^  ^^^  ^^  ^^^  moncy  in  the  Treasury  not  otherwise 

appropriated,  in  full  compensation  for  the  service  of  the 

fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 

ninety-eight,  for  the  objects  hereinafter  expressed,  namely: 

•  •  •  #  • 

War     Depart  WAR    DEPAETMENT. 

ment. 

•  •  •  •  • 

Engineer  Office.       OFFICE  OF  THE  CHIEF  OF   ENGINEERS:    For  chief  clerk, 

two  thousand  dollars;  four  clerks  of  class  four;  two  clerks 
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of  class  three;  two  clerks  of  class  two;  three  clerks  of  class 
one;  one  clerk,  one  thousand  dollars;  one  assistant  mes- 
senger; and  two  laborers;  in  all,  twenty-one  thousand  eight 
hundred  and  forty  dollars. 

And  the  services  of  skilled  draftsmen,  civil  engineers,  Dnft8ineii,eto. 
and  such  other  services  as  the  Secretary  of  War  may  deem 
necessary,  may  be  employed  only  in  the  office  of  the  Chief 
of  Engineers  to  carry  into  effect  the  various  appropriations 
for  rivers  and  harbors,  fortifications,  and  surveys  to  be  paid 
from  such  appropriations:  Provided ^  That  the  expenditures 
on  this  account  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  ninety-eight,  shall  not  exceed  seventy- 
two  thousand  dollars;  and  that  the  Secretary  of  War  shall 
each  year,  in  the  annual  estimates,  report  to  Congress  the 
number  of  persons  so  employed  and  the  amount  paid  to 
each. 


Proviso. 
Limit,  ete. 


Pablio    balld. 
inga  and  grounds 


Watchmen. 


PUBLIC  BUILDINGS  AND  GEOUNDS. 


Office  of  public  buildings  and  grounds:  For  one   cierk, 
clerk,  one  thousand  six  hundred  dollars;  one  messenger;  **'•***'• 
public  gardener,  one  thousand  eight  hundred  dollars;  in  all, 
four  thousand  two  hundred  and  forty  dollars. 

For  overseers,  draftsmen,  foremen,  gardeners,  mechanics,    oveneen, etc 
and  laborers  employed  in  the  public  grounds,  twenty-eight 
thousand  dollars. 

For  day  watchmen  as  follows:  One  in  Franklin  Park; 
one  in  Lafayette  Park;  two  in  Smithsonian  Grounds;  one 
in  Judiciary  Park;  one  In  Lincoln  Park  and  adjacent  res- 
ervations; one  at  Iowa  Circle;  one  at  Thomas  Circle  and 
neighboring  reservations;  one  at  Washington  Circle  and 
neighboring  reservations;  one  at  Dupont  Circle  and  neigh- 
boring reservations;  one  at  McPherson  and  Farragut 
parks;  one  at  Stanton  Park  and  neighboring  reservations; 
two  at  Henry  and  Seaton  parks  and  reservations  east  of 
Botanic  Garden;  one  at  Mount  Vernon  Park  and  ai^acent 
reservations;  one  for  the  greenhouses  and  nursery;  one  at 
grounds  south  of  Executive  Mansion ;  one  at  Garfield  Park; 
eighteen  in  all,  at  six  hundred  and  sixty  dollars  each^ 
eleven  thousand  eight  hundred  and  eighty  dollars. 

For  night  watchmen  as  follows:  Two  in  Smithsonian 
Grounds;  one  in  Judiciary  Park;  one  in  Henry  and  Seaton 
parks  and  reservations  east  of  Botanic  Garden ;  and  one 
in  Garfield  Park;  five  in  all,  at  seven  hundred  and  twenty 
dollars  each,  three  thousand  si:^  hundred  dollars. 

For  watchman  for  the  care  of  the  monument  and  dock 
at  Wakefield,  Virginia,  the  birthplace  of  Washington, 
three  hnndred  dollars. 

For  contingent  and  incidental  expenses,  five  hundred 
dollars. 


Wakefield,  V«. 


Contingent  ex* 
penses. 


Approved,  February  19, 1897. 
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Febniary24,1897.     CHAP.  311. — ^An  Act  To  provide  for  the  relief  of  certain  offlcen 
and  enlisted  men  of  the  volunteer  forces. 

voianieen.         Be  it  efMcted  by  the  Senate  und  House  of  Bepresentatires  of 

ni2kS'tera*Iof  <*«  Piiited  States  of  America  in  Congress  asseinhUd^  That 

appointment,     any  person  who  was  duly  appointed  or  commissioned  to  be 

an  officer  of  the  volunteer  service  during  the  war  of  the 

rebellion,  and  who  was  subject  to  the  mustering  regulations 

at  the  time  applied  to  members  of  the  volunteer  seryioe 

shall  be  held  and  considered  to  have  been  mustered  into 

the  service  of  the  United  States  in  the  grade  named  in  his 

appointment  or  commission  from  the  date  from  which  he 

was  to  take  rank  under  and  by  the  termH  of  his  said  appoint- 

ment  or  commission,  whether  the  same  was  actually  received 

Pay,  etc.        jjy  jjjjju  qj>  uq^,  and  Shall  be  entitled  to  pay,  emolumeuts,  and 

ProvUot.        pension  as  if  actually  mustered  at  that  date :  Provided,  That 

ao?uai***ij!rf^.  ^^  the  date  from  which  he  was  to  take  rank  by  the  terms  of 

ance  of  duUes,  his  Said  appointment  or  commission  there  was  a  vacancy  to 

^  which  he  could  be  so  appointed  or  commissioned,  and  his 

command  had  either  been  recruited  to  the  minimum  nmnber 

required  by  law  and  the  regulations  of  the  War  Department, 

or  had  been  assigned  to  duty  in  the  field,  and  that  he  vas 

actually  performing  the  duties  of  the  grade  to  which  he  was 

so  appointed  or  commissioned ;  or  if  not  so  performing  sneh 

duties,  then  he  shall  be  held  and  considered  to  have  been 

mustered  into  service  and  to  be  entitled  to  the  benefits  of 

such  muster  from  such  time  after  the  date  of  rank  given  in 

his  commission  as  he  may  have  actually  entered  upon  such 

Priionen    ofdutics:  Provided  further j  That  any  person  held  asapris- 

war.ordiaabiod.  ^^^j,  ^£  ^^^^  ^^  ^y^^  ^^^  have  bccu  absent  by  reason  of 

wounds,  or  m  hospital  by  reason  of  disability  received  in 
the  service  in  the  line  of  duty,  at  the  date  of  issue  of  his 
appointment  or  commission,  if  a  vacancy  existed  for  him  in 
the  grade  to  which  so  appointed  or  commissioned,  shall  be 
entitled  to  all  the  benefits  to  which  he  would  have  been 
entitled  under  this  Act  if  he  had  been  actually  performing 
the  duties  of  the  grade  to  which  he  was  appointed  or  com- 
Limitotion.  missioned  at  said  date:  Provided  further^  That  this  Act 
shall  be  construed  to  apply  only  in  those  cases  where  the 
commission  bears  date  prior  to  June  twentieth,  eighteen 
hundred  and  sixty- three,  or  after  that  date  when  the  com- 
mands of  the  persons  appointed  or  commissioned  were  not 
below  the  minimum  number  required  by  then  existing  lavs 
DeducUon   of  and  regulations:  And  provided  further y  That  the  pay  and 

pay  rocoiTod.     aHowauccs  actually  received  for  the  period  covered  by  the 
recognition  extended  under  this  Act  shall  be  deducted  from 
the  sums  otherwise  to  be  paid  thereunder. 
Allowance   to     Seg.  2.  That  the  heirs  or  legal  representatives  of  any 

^^*^^  person  whose  muster  into  service  shall  be  recognized  and 

established  under  the  terms  of  this  Act  shall  be  entitled 
to  receive  the  arrears  of  pay  and  emoluments  due,  and  the 
pension,  if  any,  authorized  by  law,  for  the  grade  to  which 
recognition  shall  be  so  extended. 
No  deductioni     Seo.  3.  That  the  pay  and  allowances  of  any  rank  or 

tf^nrioe.  per.  grade  paid  to  and  received  by  any  military  or  naval  officer 
in  good  faith  for  services  actually  performed  by  such  officer 
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in  sacli  rank  or  grade  daring  the  war  of  the  rebellion,  other 
than  as  directed  in  the  fourth  proviso  of  the  first  section 
of  this  Act,  shall  not  be  charged  to  or  recovered  back  from 
sach  officer  because  of  any  defect  in  the  title  of  such  officer 
to  the  office,  rank,  or  grade  in  which  such  services  were  so 
actually  performed. 

Sec.  4.  That  all  acts  and  parts  of  acts  inconsistent  with    B6PMi,eto. 
the  provisions  of  this  Act  be,  and  the  same  are  hereby, 
repealed. 

Approved,  February  24, 1897. 


CHAP.  316.— An  Act  To  prevent  the  purchasing^  of  or  Bpecolating  Febnuoy  35,1807. 
in  claims  against  the  the  Federal  Government  by  United  States  officers.  ~ 

Be  it  enacted  by  the  Senate  and  House  of  Representatives    united  sutM 
of  the  United  States  of  America  in  Congress  assembled^  That  ^^Jj'ohase  of 
it  shall  hereafter  be  unlawful  for  any  United  States  mar-  cuums  for  few, 
shal  or  deputy  marshal,  or  any  clerk  or  deputy  clerk  of  pwhibSed.      " 
any  court  of  the  United  States  or  of  any  Territory  thereof, 
or  any  United  States  attorney  or  assistant  attorney,  or  any 
United  States  judge,  or  United  States  commissioner,  or 
other  person  holding  any  ofiQce,  einployment,  or  i)osition  of 
trust  or  profit  under  the  Government  of  the  United  States 
to  purchase,  at  less  than  the  full  face  value  thereof,  either 
directly  or  indirectly,  any  claim  for  fee,  mileage,  or  expenses 
of  any  witness,  juror,  deputy  marshal,  or  of  any  other 
officer  of  court  whatsoever  against   the  United  States 
Government. 

Sec.  2,  That  any  person  who  shall  violate  this  Act  shall   Penalty. 
be  deemed  guilty  of  a  misdemeanor  and,  upon  conviction, 
shall  be  fined  not  exceeding  one  thousand  dollars. 

Approved,  February  25, 1897. 


CHAP.  317.— An  Act  To  onthorize  the  constraction  of  a  bridge  rebnuu725,l8»7. 
over  the  Monongahela  Riyer  from  the  city  of  McKeesport  to  the  town- 
ship  of  MifiSiU;  Allegheny  County,  PennBylyauia. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That   Mifflin  Bridge 
the  Mifflin  Bridge  Company,  a  corporation  duly  organized  SridfaffonongZ 
under  the  laws  of  the  Commonwealth  of  Pennsylvania,  its  heu  Kiver,  mo- 
successors,  lessees,  and  assigns,  be,  and  are  hereby,  author-  ^«<»p<>^^*- 
ized  and  empowered  to  construct,  maintain,  and  operate  a 
bridge  over  the  Monongahela  Kiver  itom  a  point  in  the  city 
of  McKeesport,  Allegheny  County,  Pennsylvania,  between 
Market  and  Walnut  streets,  to  a  point  on  the  opposite  side 
of  said  river  on  the  property  of  the  heirs  of  Colonel  Wil- 
liam Keal,  in  Mifflin  Township,  said  county. 

Sec.  2.  That  said  bridge  may  be  constructed  to  provide   street miiwiiy, 
for  the  passage  of  street  cars,  wagons,  and  vehicles  of  all®**"  ^^** 
kinds,  and  for  the  transit  of  animals,  foot  passengers,  and 
of  commercial  travel  and  communication,  and  the  said  cor- 
poration may  charge  and  receive  reasonable  tolls  therefor, 
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uSr*r  street  ^^  ^  approved  by  the  Secretary  of  War:  Provided,  That 
niiway  ^coJpt  any  street-car  companies  desiring  the  use  of  said  bridge 
°^^  shall  have  and  be  entitled  to  equal  privileges  in  the  passage 

of  cars  over  the  same,  and  over  the  approaches  thereto, 
upon  the  payment  of  a  reasonable  compensation  for  sncli 
nse,  and  in  case  of  disagreement  as  to  the  terms  and  con- 
ditions of  sach  use  all  matters  at  issue  shall  be  determined 
by  the  Secretary  of  War  upon  proper  hearing  of  the  proofs 
and  allegations. 
Seo.  3.  That  any  bridge  built  under  this  Act  and  subject 
Lawftii  strnc-  to  itfi  limitations  shall  be  a  lawful  structure  and  shall  be 
foSto.  *"     ^^  recognized  and  known  as  a  post  route,  and  it  shall  enjoy 
the  rights  and  privileges  of  other  post  roads  in  the  United 
Pnvitot.        States:  Provided j  That  the  United  States  may  construct  a 
g^ph.**^  tele.  pQstj^i  telegraph  over  said  bridge  without  charge  therefor: 
And  provided  also^  That  the  said  Mifflin  Bridge  Company 
shall  not  commence  the  construction  of  its  bridge,  bridge 
piers,  abutments,  causeways,  and  other  works  over  or  in 
said  Monongahela  River  until  the  location  and  plan  of  same 
so^niMioii  of  shall  have  been  submitted  to  and  approved  by  the  Secretary 
^  of  War. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed 
under  this  Act  shall  be  located  and  built  under  and  subject 
to  such  regulations  for  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall 
Secretary  of  submit  to  the  Said  Secretary  of  War  for  his  examination 
^B^ttfi?^^^''^  a.nd  approval  a  design  and  drawing  of  the  bridge  and  a 
map  of  the  location,  giving  for  the  space  of  one-half  mile 
above  and  one-half  mile  below  the  proposed  location  the 
high  and  low  water  lines  upon  the  banks  of  the  river,  the 
direction  and  strength  of  the  currents  at  high  and  low 
water,  with  the  soundings  accurately  showing  the  bed  of 
the  stream  and  the  location  of  any  other  bridge  or  bridges, 
such  map  to  be  sufficiently  in  detail  to  enable  the  Secretary 
of  War  to  judge  of  the  proper  location  of  said  bridge,  and 
shall  furnish  such  other  information  as  may  be  required 
for  the  full  and  satisfactory  understanding  of  the  subject 
And  until  the  said  plan  and  location  of  the  bridge  are 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
ciuknges.        commenced  or  built.    And  should  any  change  be  made  in 
the  plan  of  said  bridge  during  the  progress  of  its  construc- 
tion, such  change  shall  be  submitted  for  the  approval  of 
Provito,         the  Secretary  of  War:  Provided  j  That  the  channel  span  of 
anne  spMi.  ^^^^  bridge  shall  not  be  less  than  Ave  hundred  feet  in 
length  in  the  clear,  and  the  clear  height  of  the  super8t^o^ 
ture  shall  not  be  less  than  fifty-three  feet  above  the  level 
of  the  water  at  pool  full  in  said  river. 
Aids  to  Mvi.     Seo.  5.  That  said  bridge  herein  authorized  to  be  con- 
***^®"*  structed  shall  be  so  kept  and  managed  at  all  times  as  to 

afford  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  both  by  day  and  by  night.  And  there 
shall  be  displayed  on  said  bridge,  by  the  owners  thereof 
Ligbte^eto.  fy^j^  suusct  to  sunrisc,  such  lights  and  other  signals  as  the 
chuiKes.  Light- House  Board  may  prescribe.  And  such  changes 
shall  be  made  from  time  t^)  time  in  the  construction  of  said 
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bridge  as  tbe  Secretary  of  War  may  direct,  at  the  expense 
of  said  bridge  company,  in' order  the  more  effectaally  to 
preserve  the  free  navigation  of  said  river. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com-  Coroinenceinent 
menced  within  one  year  and  completed  within  three  years  ""^  c«"pi«ti«°- 
from  the  date  of  the  approval  of  this  Act. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act   Amendment, 
is  hereby  expressly  reserved.  ®**^ 

Approved,  February  25, 1897. 


CHAP.  333.— An  Act  To  provide  for  closing  the  oreyasse  In  Pass  a  February 26, 1897. 
Lontre^  one  of  the  outlets  of  the  Mississippi  River.  '■ 

Be  it  enacted  Vy  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That 
the  sum  of  two  hundred  and  fifty  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  be,  and  is  hereby,  appro-    Appropriation 
priated,  out  of  any  money  in  the  Treasury  not  otherwise  vMwhi°f'a8^a™a 
appropriated,  to  close  the  crevasse  in  Pass  a  Loutre  of  the^°"*™- 
Mississippi  River,  to  be  expended  under  the  direction  and  j>.^  J.******pp* 
according  to  the  plans  and  specifications  of  the  Secretary 
of  War. 

Sec.  2.  That  nothing  herein  contained  shall  be  held  or 
construed  to  destroy  or  impair  any  right  or  rights  of  the 
United  States  arising  under  the  Acts  of  March  third, 
eighteen  hundred  and  seventy-five,  June  nineteenth,  eight- 
een hundred  and  seventy-eight,  and  March  third,  eighteen 
hundred  and  seventy-nine,  cojitaining  the  contract  or  con- j^^^*'^*« JjJJ 
tracts  between  James  B.  Eads  and  such  persons  as  might  not  impaire<i. 
become  associated  with  him  and  the  United  States,  or  to  v^^mI^pp."  iS,' 
release  the  legal  representatives  of  said  James  B.  Eads  or  37e.' 
other  persons  associated  with  him,  jointly  or  severally,  from 
any  obligation,  expressed  or  implied,  arising  under  and 
from  said  Acts  or  other  Acts  pertaining  thereto:  Provided^    LuSwm'  of  e». 
That  nothing  herein  contained  shall  be  held  or  construed  tate  or  jameaBi 
to  release  in  anywise  the  executors  of  the  estate  of  James  Attorney^en^ 
B.  Eads  as  such  executors,  or  the  associates  of  said  James  erai. 
B.  Eads,  jointly  or  severally,  in  whole  or  in  part,  from  any  wuhhefi.  ^  ^ 
liability  which  now  exists,  if*  any  such  liability  does  exist, 
for  a  failure  to  close  said  Pass  a  Loutre  crevasse,  and  the 
question  of  such  liability  shall  be  referred  to  the  Attorney- 
General  for  his  decision;  and  should  the  decision  of  the 
Attorney-General,  after  a  full  hearing  to  both  parties,  be 
to  the  effect  that  the  responsibility  for  the  closing  of  the 
said  Pass  a  Loutre  crevasse  rests  upon  the  executors  of  the 
estate  of  James  B.  Eads  as  such  executors,  and  the  asso- 
ciates of  the  said  James  B.  Eads,  jointly  or  severally,  under 
existing  laws,  then  upon  the  completion  of  the  twenty 
years'  contract  for  the  maintenance  of  the  channel  in  South 
Pass  outlet  of  the  Mississippi  Eiver,  as  the  same  now  exists, 
the  Secretary  of  War  shall  withhold  so  much  of  the  money 
then  to  be  paid  to  the  executors  of  the  estate  of  James  B. 
Eads  as  such  executors^  or  to  the  associates  of  the  said 
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James  B.  Eads,  jointly  or  severally,  as  shall  have  been 
expended  under  the  authority  of  this  Act,  until  the  same 
shall  be  judicisJly  or  otherwise  legally  determined  in  favor 
of  such  executors  as  such  executors,  or  said  associates  of 
James  B.  Eads,  jointly  or  severally. 
Approved,  February  26, 1897. 


February 26, 1897.     CHAP.  334. — An  Act  To  authorize  the  Montgomery,  HayneTiUe 
and  Camden  Railroad  Company  to  construct  and  maintain  a  bridge 

across  the  Alabama  River  between  Lower  Peachtree  and  Prairie  Blnff, 

Alabama. 

Be  it  enacted  by  the  Senate  and  Rouse  ofR€present4Uives  of 
Montgomery,  f/w  United  States  of  America  in  Congress  a^sembledj  Th^t 
Smdeniuiirow  the  Montgomery,  Hayneville  aud  Camden  Railroad  Com- 
bed'^"Iiabama  P^^^'  *  corporation  created  and  existing  under  an  act  of 
bTvm-!  AiAbaim!!  tlie  general  assembly  of  the  State  of  Alabama,  be,  and  is 
hereby,  authorized  to  construct  and  maintain  a  railroad 
bridge,  for  the  passage  of  railway  engines  and  cars  across 
LooAtion.        the  Alabama  Eiver  at  such  point  as  may  be  selected  by 
such  company,  between  Lower  Peachtree  and  Prairie  Bloff, 
in  the  State  of  Alabama^  said  bridge  to  be  so  constructed 
as  not  to  obstruct  the  navigation  of  said  river  and  to  be 
ProvUot.        provided  with  a  suitable  draw:  Provided^  That  any  bridge 
ture^Mid  **"*8t  constructed  under  this  Act  and  according  to  its  limitations 
route.  "*     ^*  shall  be  a  lawful  structure,  and  shall  be  known  and  recog- 
nized as  a  post  route,  and  the  same  is  hereby  declared  to 
be  a  post  route,  and  the  United  States  shall  have  the  right 
Postia  tele-  of  way  for  a  postal  telegraph  across  said  bridge :  Provided 
^e"  b    other  ^^^'  That  all  rsilroad  companies  desiring  the  use  of  said 
comiMuiiM.^  ^^  bridge  shall  have  and  be  entitled  to  equal  rights  and  priv- 
ileges relative  to  the  passage  of  railway  trains  or  cars  over 
the  same,  and  overthe  approaches  thereto,  upon  payment  of 
Compensation,  ft  reasonable  comx)ensation  for  such  use;  and  in  case  of  any 
disagreement  between  the  parties  in  regard  to  the  terms 
of  such  use  or  the  sums  to  be  paid  all  matters   at  issue 
shall  be  determined  by  the  Secretary  of  War  upon  hearing 
the  allegations  and  proofs  submitted  to  him. 
Wfl?  to*"!*  rove     ^^^*  ^*  ^***^  *^®  bridge  authorized  to  be  constmcted 
pi^8,etc!^^™^*^under  this  Act  shall  be  located  and  built  under  and  sub- 
ject to  such  regulations  for  the  security  of  the  navigation 
of  said  river  as  the  Secretary  of  War  shall  prescribe;  and 
the  said  company  or  corporation  shall  submit  to  the  Secre- 
tary of  War,  for  his  examination  and  approval,  a  design 
and  drawing  of  the  proposed  bridge  and  a  map  of  the  loca- 
tion, giving  for  the  space  of  one-half  mile  above  and  one- 
half  mile  below  the  proposed  location  the  topo^^raphy  ot 
the  banks  of  the  river,  the  shore  lines  at  high  and  low 
water,  the  direction  and  strength  of  the  currents,  and  the 
soundings,  accurately  showing  the  bed  of  the  stream,  and 
shall  furnish  such  other  information  as  may  be  required 
for  a  full  and  satisfactory  understandiu g  of  the  subject ;  and 
until  the  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War  no  work  upon  the  bridge  shall  be 
commenced;  and  should  any  change  be  made  in  the  plan  of 
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said  bridge  daring  the  progress  of  constnietioD  such  change 
shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  3.  That  Congress  reserves  the  right  to  alter,  amend,    Amendm«Dt, 
or  repeal  this  Act  at  any  time,  and  that  if  at  any  time  ***** 
navigation  of  said  river  shall  in  any  manner  be  obstructed 
or  impaired  by  the  said  bridge  the  Secretary  of  War  shall 
have  authorityy  and  it  shall  be  his  duty,  to  require  the 
said  bridge  company  to  alter  and  change  the  said  bridge,    changes. 
at  its  own  expense,  in  such  manner  as  may  be  proper  to 
secure  free  and  complete  navigation  without  impediment. 

Sec.  4.  That  the  draw  provided  for  the  bridge  herein   ^^^• 
authorized  to  be  constructed  shall  be  opened  promptly, 
upon  reasonable  signal,  for  the  passing  of  boats;  and  said    ^^s^^^^- 
company  or  corporation  shall  maintain,  at  its  own  expense, 
tcom  sunset  to  sunrise,  such  lights  or  other  signals  on  said 
bridge  as  the  Light-House  Board  shall  prescribe. 

Sec.  6.  That  all  telephone  and  telegraph  companies    ™o«^»pJ  »■* 
shall  be  granted  equal  rights  and  privileges  in  the  con-    ^^  ^"®  "**" 
struction  and  operation  of  their  lines  across  said  bridge:    commenoe- 
and  if  actual  construction  of  the  bridge  herein  authorized  ment  and  com' 
shall  not  be  commenced  within  one  year  irom  the  passage  ^^^^^^ 
of  this  Act,  and  be  completed  within  three  years  firom 
same  date,  the  rights  and  privileges  hereby  granted  shall 
cease  and  be  determined. 

Approved,  February  26, 1897. 


CHAP.  357.— An  Act  To  anthorize  the  construction  and  mainte-    March  2, 1897. 
nance  of  a  bridge  across  the  Saint  Lawrence  River. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  a^senibledj  That  ^^^  YOTk^SSiroad 
IS'orthern  Kew  York  Bailroad  Company,  a  corporation  or-  company   iTay 
ganized  and  created  under  and  by  virtue  of  the  laws  of  thej^^f  ^^^iJ^J^.* 
State  of  New  York,  or  such  railway  or  bridge  company  now  Hogansburg.  n1 
or  hereafter  incorporated  under  the  laws  of  said  State  or  of  ^* 
the  Dominion  of  Canada  as  the  said  Northern  New  York 
^Railroad  Company  or  its  assigns  may  unite  with,  be,  and  it 
hereby  is,  authorized  and  emx>owered  to  construct,  own, 
maintain,  and  operate  a  bridge  and  approaches  thereto 
across  the  Saint  Lawrence  Biver,  from  a  point  on  the  right 
or  southerly  bank  thereof  at  or  near  the  village  of  Hogans- 
burg,  in  the  county  of  Franklin,  in  the  State  of  New  York, 
to  a  point  on  the  Island  of  Cornwall  near  the  town  of  Corn- 
wall, in  the  county  of  Cornwall  and  Stormont,  Province  of 
Ontario,  in  the  Dominion  of  Canada,  at  such  point  as  may 
be  most  convenient  to  said  corporation  to  unite  and  con- 
nect the  railroad  built  or  to  be  built  by  it  in  the  said  State 
of  New  York  with  any  railroad  or  bridge  that  may  be  con- ^^»*i^»y.  •*«•. 
Btructed  by  any  person  or  corporation  in  the  said  Dominion      **** 
of  Canada.    Said  bridge  shall  be  constructed  to  provide  for 
tbe  passage  of  railway  trains  and,  at  the  option  of  the  said 
corporation,  may  be  used  for  the  passage  of  vehicles,  ani- 
mals, and  foot  passengers  upon  such  reasonable  rates  of 
toll  as  may  be  fixed  and  from  time  to  time  revised  by  the   '^^^ 
Secretary  of  War  of  the  United  States.    Said  bridge  wheu/^^^^j^ 
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turTand^^oB^t^^^P^^**^  ^^^^^^  ^^  deemed  and  taken  to  be  a  lawful  utruc- 
nutl.  *°    ^""  ture,  and  shall  be  recognized  and  known  as  a  post  route  for 
consiStof Can- ^*^®  United  states  mails:  Provided^  That  before  the  con- 
ada.  struction  of  the  said  bridge  shall  be  begun  all  proper  and 

requisite  authority  therefor  shall  be  obtained  from  the  gov- 
ernment of  the  Dominion  of  Canada, 
wwto^ljjrovl  ®^^*  ^-  '^^^^  ^^®  bridge  herein  provided  for  shall  be  sub- 
pians,  eto.  ject  in  its  locatlon,  plan,  and  construction  to  the  supervision 
of  the  Secretary  of  War  of  the  United  States,  to  whom  the 
plans  and  specifications  relative  thereto  shall  be  submitted 
for  approval;  and  until  the  said  location  and  plan  of  con- 
struction of  said  bridge  hereby  authorized  to  be  constructed 
are  approved  by  the  Secretary  of  War,  the  said  bridge 
shall  not  be  commenced  or  built;  and  no  change  shall  be 
made  in  the  plan  of  such  bridge  during  the  progress  of  con- 
struction or  after  completion  thereof  unless  by  the  consent 
and  with  the  approval  of  the  Secretary  of  War  first  ob- 
navfgiSJj^  ^^^"^  tained.  The  said  bridge  shall  be  so  located  and  constructed 
as  not  to  obstruct  the  navigation  of  the  main  channel  of 
the  river.  The  said  company  shall  submit  to  the  Secretary 
of  War,  for  his  examination  and  approval,  drawings  of  the 
said  bridge  and  piers,  together  with  a  map  of  the  location, 
showing  for  the  space  of  at  least  one  mile  below  and  one 
mile  above  the  proi)Osed  location  the  topK)graphy  of  the 
banks  of  the  river,  the  shore  lines  at  high  and  low  water, 
the  location  of  the  channel,  together  with  the  direction  and 
■  strength  of  the  current  at  ordinary  high  and  low  stages, 
and  the  soundings  of  the  river  bed,  and  shall  furnish  sneh 
further  information  as  may  be  required  by  the  Secretary  of 
Lighia.  Y^^j,  fQp  g^  f^ll  understanding  of  the  subject.    The  corpo- 

ration owning  or  operating  the  said  bridge  shall  maintain 
at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  thereupon  as  the  United  States  Light-Hoose 
Board  may  require. 
com^aniM.  ^^^^^  ^^^*  ^*  "^^^^  ^^^  railway  companies  desiring  to  use  tbe 
compan  ^^.^  bridge  shall  have  and  be  entitled  to  eqn^  rights  and 

privileges  in  the  passage  of  the  same  and  in  the  use  of  tbe 
machinery  and  fixtures  thereof,  and   of  the  approacbes 
Torma.  thereto,  under  and  upon  such  terms  as  may  be  from  time 

to  time  agreed  upon  between  such  railway  companies  and 
the  persons  or  corporation  owning  or  operating  the  Siiid 
bridge,  and  in  case  they  shall  not  agree  upon  the  same, 
then  upon  such  terms  and  conditions  as  may  be  prescribed 
by  the  district  court  of  the  United  States  for  the  nortbem 
district  of  New  York,  after  hearing  the  allegations  and 
proofs  of  the  parties  in  due  form  presented. 

a^SJSfpietiSn?*  ^^^'  ^'  ^^^*  ^^"®  ^^^  ^^^^^  ^^  ""^^  *"d  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  of  approval  hereof. 

^  Amondmeiit,     gj,^  5   r^y^^^  ^jj^  j,[^i^^  ^^  j^l^^P^  amend,  or  repeal  this  Act 

Reraov»i.  is  hereby  expressly  reserved ;  and  the  right  to  require  tbe 
entire  removal  of  the  bridge  constructed  under  the  pro- 
visions of  this  Act,  at  the  expense  of  the  owners  thereof, 
whenever  Congress  shall  decide  that  the  public  interests 
require  it,  is  also  expressly  reserved. 
Approved,  March  2,  1897. 
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CHAP.  362. — An  Act  Making  appropriations  for  the  support  of  the    March  2, 1897. 

Army  for  the  fiscal  year  ending  Jnne  thirtieth,  eighteen  hundred  and 

ninety-eight. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That  the  ^^^^  ^^^^' 
following  snms  be,  and  they  are  hereby,  appropriated,  out  of  ^"^ 
any  money  in  the  Treasury  not  otherwise  appropriated,  for 
the  support  of  the  Army  for  the  year  ending  June  thirtieth, 
eighteen  hundred  and  ninety-eight: 


FOB  PAY  OF  THE  GENEBAX  STAFF.  General  staff. 

•  •  *  *  •  ^  ^«    , 

Corpa  of  Bogi- 

The  Corps  op  Engineers:  For  pay  of  officers  in  then««»- 
Corps  of  Engineers,  as  now  authorized  and  provided  by 
law,  two  hundred  and  thirty-nine  thousand  five  hundred 

dollars;  Lonievity 

For  additional  pay  to  such  oiOficers  for  length  of  service, 
to  be  paid  with  their  current  monthly  pay,  seventy-one 
thousand  eight  hundred  and  fifty  dollars; 

III  all,  three  hundred  and  eleven  thousand  three  hundred 
and  fifty  dollars. 

•  •  «  «  • 

Additional  pay  to  officer  in  charge  of  public  buildings  and  pubik>  bniMinp 
grounds  at  Washington,  District  of  Columbia,  in  addition  c"*  grounds,  D. 
to  pay  as  major,  one  thousand  dollars. 

Engineer    De- 
partment. 
ENGINEER  DEPARTMENT. 

Engineer  Depot  at  Willets  Point,  New  York:  incidental  ex 
For  incidental  expenses  of  the  depot,  including  fuel,  lights,  p®°»®"- 
chemicals,  stationery,  hardware,  extra-duty  pay  to  soldiers 
necessarily  employed  for  periods  not  less  than  ten  days  as 
artificers  on  work  in  addition  to  and  not  strictly  in  the  line 
of  their  military  duties,  such  as  carpenters,  blacksmiths, 
draftsmen,  printers,  lithographers,  photographers,  engine 
drivers,  teamsters,  wheelwrights,  masons,  machinists, 
painters,  overseers,  laborers,  repairs  of,  and  for  materials 
to  repair,  public  buildings,  machinery,  and  unforeseen  ex- 
penses, five  thousand  dollars; 

For  the  purchase  of  material  for  use  of  United  States   Materiias. 
Engineer  School  and  for  instruction  of  engineer  troops  at 
Willets  Point  in  their  special  duties  as  sappers  and  miners; 
for  land  and  submarine  mines,  pontoniers,  torpedo  drill, 
'.%nd  signaling,  one  thousand  five  hundred  dollars; 

For  purchase  and  repair  of  instruments,  to  be  issued  to   instrnments. 
officers  of  the  Corps  of  Engineers  and  to  officers  detailed 
and  on  duty  as  acting  engineer  officers,  for  use  on  public 
works  and  surveys,  three  thousand  dollars; 

Library  of  the  United  States  Engineer  School:   Library. 
For  purchase  and  binding  of  professional  works  of  recjent 
date  treating  of  military  and  civil  engineering  and  kindred 
scientific  subjects,  Sly^  hundred  dollars; 

In  all,  ten  thousand  dollars. 

•  «  •  •  • 

Approved,  March  2, 1897.  r^^^^T^ 
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MMch  8, 1897.  CHAP.  373.— An  Act  To  amend  an  Act  entitled  "An  Act  to  anthor- 
ize  the  Montgomery  Bridge  Confpany  to  constrnct  and  maintain  a 
bridge  across  the  Alabama  River  near  the  city  of  Montgomery,  Ala- 
bama/' approved  March  first,  eighteen  hnndrod  and  ninety-three. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
Bridge  over  of  the  United  States  of  America  in  Congress  assembled^  That 
Mon"t"*  meryl  section  six  of  an  Act  approved  March  first,  eighteen  hnn- 
AU.  *  dred  and  ninety- three,  to  authorize  the  Montgomery  Bridge 

Vol.  27,  p.  528.  Company  to  constract  and  maintain  a  bridge  across  the 
Alabama  Biver  near  Montgomery,  Alabama,  be,  and  is 
hereby,  amended  to  read  as  follows: 
■t?i!"c*ti'^^x-     "Seo.  6.  That  all  telephone  and  telegraph  companies 
tended.  shall  be  granted  equal  rights  and  privileges  in  the  con- 

struction and  operation  of  their  lines  across  said  bridge; 
and  if  actual  construction  of  the  bridge  herein  authorized 
shall  not  be  commenced  within  one  year  from  March  first, 
eighteen  hundred  and  ninety-seven,  and  be  completed 
within  three  years  from  same  date,  the  rights  and  privi- 
leges hereby  granted  shall  cease  and  be  determined. 
Approved,  March  3, 1897. 


.  March  8, 1897.       CHAP.  375. — An  Act  Declaring  the  Potomac  Flats  a  public  park^ 
""  under  the  name  of  the  Potomac  Park. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 

XMs^otof  Col-  the  United  States  of  America  in  Congress  assembledj  That  the 

™otoniac  Park  entire  area  formerly  known  as  the  Potomac  Flats  and  now 

jjjjjj^"^>«2^®^^;  being  reclaimed,  together  with  the  tidal  reservoirs,  be,  and 

tomLoliats.      the  same  are  hereby,  made  and  declared  a  public  park,  nnder 

the  name  of  the  Potomac  Park,  and  to  be  forever  held  and 

used  as  a  park  for  the  recreation  and  pleasure  of  the  people. 

Approved,  March  3, 1897. 


March  8. 1897.  CHAP.  381.— An  Act  To  authorize  the  constmction  of  a  bridge 
across  the  Yazoo  River  at  or  near  the  city  of  Greenwood,  in  Lieflon 
Connty,  in  the  State  of  Mississippi. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
I'OfloTO  coa^ty  the  United  States  of  America  in  Congress  assefnbled^  That 
SS'Rivei.^Groen  the  board  of  supervisors  of  Leflore  County,  in  the  State 
wood.Mi88.       of  Mississippi,  be,  and  is  hereby,  authorized  to  construct 
and  maintain  a  bridge  and  approaches  thereto  across  the 
Yazoo  Eiver  at  or  within  five  miles  above  or  below  Green- 
wagonandfootwood,  in  the  State  of  Mississippi.    Said  bridge  shall  he 
^'*^«*'"  constructed  to  provide  for  the  passage  of  wagons  and 

vehicles  of  all  kinds,  animals,  foot  passengers,  and  for  all 
Tou.  road  travel,  for  such  reasonable  rates  of  toll  and  under 

such  reasonable  rules  and  regulations  as  may  be  prescribed 
by  said  board  of  supervisors  and  approved  by  the  Secre- 
tary of  War. 

turo'^Md '  toS     ^^^'  ^'  "^^^^  ^"^  bridge  built  under  this  Act  and  subject 
route.  to  its  limitations  shall  be  a  lawful  structure,  and  shall  be 
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recognized  and  known  as  a  post  route,  upon  which  no 

charge  shall  be  made  for  the  transmission  over  the  same  of 

the  mails,  the  troops,  and  the  munitions  of  war  of  the 

United  States,  and  it  shall  enjoy  the  rights  and  privilege 

of  other  post  roads  in  the  United  States;  and  an  equal 

privilege  in  the  use  of  said  bridge  shall  be  granted  to  all 

telegraph  and  telephone  companies;  and  the  United  States 

shall  have  the  right  of  way  across  said  bridge  and  its    Postal  teie 

approaches  for  postal  telegraph  purposes.  *™^  ' 

Seo.  3.  That  said  bridge  shall  be  constructed  as  a  wagon   i>r*w8pon. 
bridge,  and  shall  contain  a  drawspan  giving  a  clear  open- 
ing of  a  width  to  be  determined  by  the  Secretary  of  War, 
which  drawspan  shall  be  maintained  over  the  main  channel 
of  the  river  at  an  accessible  and  navigable  point,  and  said 
bridge  other  than  the  drawspan  shall  be  at  right  angles  to 
the  current  of  the  river  at  high  water:  Provided^  That  said   ProvUot. 
draw  shall  be  opened  promptly  by  said  company  upon  rea-  openiDgdTa>a. 
sonable  signal  for  the  passage  of  boats  and  raits;  and  said 
board  of  supervisors  shall  maintain,  at  its  own  expense, 
^m  sunset  to  sunrise,  such  lights  or  other  signals  on  said    Lights,  etc. 
bridge  as  the  Light- House  Board  shall  prescribe.   No  bridge   unoutmo t  ed 
shall  be  erected  or  maintained  under  the  authority  of  this  ^"^  ^ 
Act  which  shall  at  any  time  unreasonably  obstruct  the  free 
navigation  of  said  river;  and  if  any  bridge  erected  under 
such  authority  shall,  in  the  opinion  of  the  Secretary  of  War, 
unreasonably  obstruct  such  navigation,  he  is  hereby  author- 
ized to  cause  the  entire  removal  thereof  or  such  change  or    change, 
alteration  of  said  bridge  to  be  made  as  will  effectually  ob- 
viate such  obstruction,  and  all  such  alterations  shall  be 
made  and  all  such  obstructions  shall  be  removed  at  the  ex- 
pense of  the  owner  or  owners  of  said  bridge;  and  in  case  of 
any  litigation  arising  firom  any  obstruction  or  alleged  ob-    Litigatioa. 
str notion  to  the  free  navigation  of  said  river,  caused  or 
alleged  to  be  caused  by  said  bridge,  the  case  may  be 
brought  in  the  district  court  of  the  United  States  of  the 
State  of  Mississippi  in  whose  jurisdiction  any  portion  of 
said  obstruction  or  bridge  may  be  located :  Provided  further^  no?affoot^  '*^" 
That  nothing  in  this  Act  shall  be  so  construed  as  to  re- 
peal or  modify  any  of  the  provisions  of  the  law  now  existing 
in  reference  to  the  protection  of  the  navigation  of  rivers,  or 
to  exempt  this  bridge  irom  the  operations  of  the  same. 

Seo.  4.  That  any  bridge  authorized  to  be  constructed  ^m  to^iSprove 
under  this  Act  shall  be  built  and  located  under  and  subject  plans,  etc. 
to  such  regulations  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure 
that  object  the  said  board  of  supervisors  shall  submit  to 
the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  the  bridge  and  a  map  of  the  location, 
giving  for  the  space  of  one-half  mile  above  and  one-half 
mile  below  the  proposed  location  the  high  and  low  water 
lines  upon  the  banks  of  the  river,  the  direction  and  strength 
of  the  currents  at  low  and  at  high  water,  with  the  sound- 
ings accurately  showing  the  bed  of  the  stream,  and  the 
location  of  any  other  bridge  or  bridges,  such  map  to  be 
sufficiently  in  detail  to  enable  the  Secretary  of  War  to 
judge  of  the  proper  location  of  said  bridge,  and  shall  fur- 
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Disb  such  other  infommtion  as  may  be  required  for  a  full 
aud  satisfactory  understanding' of  the  subject;  and  until 
the  said  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War  the  bridge  shall  not  be  commenced 
or  built,  and  should  any  change  be  made  in  the  plans  of 
said  bridge  during  the  progress  of  its  construction  such 
changes  shall  be  subject  to  the  approval  of  the  Secretary 
of  War. 

ment°in/ wm        ®®^*  ^'  "^^^^   ^^^^   ^^^   ^^^^^^   ^®   ^^^^  *"^  ^^^^   ^^  actual 

pietioii*"    ^^  consti'uction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
Promo.         from  the  date  hereof:  Provided^  That  Congress  reserves  the 
^^niendmont,  j,'^^]^^  ^^  alter,  amend,  or  repeal  this  Act  whenever  the  pub- 
lic interests  so  require. 
Approved,  March  3, 1897. 


March  3, 1887.  CHAP.  384.— An  Act  Making  appropriations  for  fortifications  and 
other  works  of  defense,  for  the  armament  thereof,  for  the  procnremeni 
of  heavy  ordnance  for  trial  and  service,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
^ro*  riotiin  "**  ^-^  *^  ^'^^^^^  /Sto<e«  of  America  in  Congress  assembled^  That 
approp  a  ona.  ^^^  gnms  of  moucy  herein  provided  for  be,  and  the  same 
are  hereby,  appropriated,  out  of  any  moneys  in  the  Treas- 
ury not  otherwise  appropriated,  to  be  available  antdl  ex- 
pended, namely : 

G"J  «jd  mor-      GUN  AND  MORTAR  BATTERIES:   For  COUStruCtion  of  gun 

r      enea.      ^^^  mortar  batteries,  one  million  three  hundred  aud  forty- 
one  thousand  three  hundred  aud  thirty-three  dollars. 
coiT?iJta'*"***^     For  materials  and  work  tor  construction  of  fortifications, 
yoL29,'p.257.  to  mcct  contracts authoHzed  by  the  fortification  appropria- 
tion Act  approved  June  sixth,  eighteen  hundred  and  ninety- 
six,  two  million  five  hundred  thousand  dollars. 
etf^to  be  ?ub'     ^^^^  prior  to  any  expenditure  of  money  for  the  construc- 
muted.       *"  '  tion  of  necessary  buildings  connected  with  the  new  fortifi- 
cations, except  that  already  authorized,  the  Secretary  of 
War  shall  report  to  Congress  on  or  before  December  sixth, 
eighteen  hundred  and  ninety-seven,  the  most  practicable 
and  economical  plan  for  the  care  and  preservation  of  the 
fortifications  and  their  armament,  said  plans  to  be  based 
upon  the  authorized  strength  of  the  artillery  force  of  the 
Army. 
site8»etc.  Sites  for  fortifications  and  sbaooast  dbfbnses: 

For  the  procurement  of  land,  or  right  pertaining  thereto, 
needed  for  the  site,  location,  construction,  or  prosecution 
of  works  for  fortifications  and  coast  defenses,  three  hun- 
dred thousand  dollars. 

Preservation,       PRESERVATION  AND  REPAIR  OP  FORTIFICATIONS:   FOF 

•**•  the  protection,  preservation^  and  repair  of  fortifications  for 

which  there  may  be  no  special  appropriation  available,  one 
hundred  thousand  dollars. 
Plane.  For  preparation  of  plans  for  fortifications,  five  thoasand 

dollars. 
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Sea  walls  and  embankments:  For  constructioii  of  soawaiis. 
sea  walls  and  embankments,  thirty-three  thousand  dollars. 

For  construction  of  a  riprap  wall  for  protection  of  the  -^^^^    ^^^ 
eastern  beach  of  United  States  lauds  at  Sandy  Hook,  New 
Jersey,  seventy-five  thousand  dollars. 

Torpedoes  for  harbor  defense:  For  the  purchase ^ Torpedoes  for 

t%        t  •  *  1  « •  J  taArbor  defense. 

of  submanne  miues  and  necessary  appliances  to  operate 
them  for  closing  the  channels  leading  to  our  principal  sea- 
I>orts9  needful  casemates,  cable  galleries,  and  so  forth,  to 
render  it  possible  to  operate  submarine  mines,  one  hundred 
and  fifty  thousand  dollars. 

•  «  «  •  • 

That  all  material  purchased  under  the  foregoing  provi-  be^or^LSerican 
sions  of  this  Act  shall  be  of  American  manufacture,  except  manufact"?e.°"'* 
in  cases  when,  in  the  judgment  of  the  Secretary  of  War,  it   ^^<»ptioa- 
is  to  the  manifest  interest  of  the  United  States  to  make 
purchaises  abroad,  which  material  shall  be  admitted  free  of 
duty. 

Approved,  March  3, 1897. 


CHAP.  387. — An  Act  Making  appropriations  to  provide  for  the    March  3, 1897. 
expenses  of  the  goverumeut  of  the  District  of  Columbia  for  the  fiscal 
year  ending  Jnne  thirtieth;  eighteen  hundred  and  ninety-eight,  and 
for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    DiBtrict  of  co. 
the  half  of  the  following  sums  named,  respectively,  is  hereby  i'JSns*  "pp'^'p^ 
appropriated,  out  of  any  money  in  the  Treasury  not  other- 
wise appropriated,  and  the  other  half  out  of  the  revenues    Hair  from  dis- 
of  the  District  of  Columbia,  for  the  purposes  following,  trict  revenues, 
being  for  the  expenses  of  the  government  of  the  District 
of  Columbia  for  the  fiscal  year  ending  June  thirtieth,  eight- 
een hundred  and  ninety-eight,  namely: 

•  •  «  •  • 

BEIDGBS.  Bridges. 

•  «  •  •  • 

That  the  Chief  of  Engineers  of  the  Army  shall  report  to   Rock  creok. 
Congress  at  its  next  regular  session  plans  for  and  the  cost  of^K*  briSe! 
of  erecting  a  stone  arch  bridge,  and  also  a  steel  bridge  with  MassnchuBctta 
stone  foundations,  over  Eock  Creek  on  the  line  of  Massa- '*''^"''^*^^°*^^- 
chusetts  avenue  extended,  the  full  width  of  said  avenue, 
and  for  this  purpose  the  sum  of  two  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  is  hereby  appropriated. 

WASHINGTON   AQUEDUCT.  Washington 

Aquodnct. 

For    engineering,    maintenance,    and    general  repairs,    MaUitenance. 
twenty-one  thousand  dollars. 
For  constructing  new  telephone  line  between  office  and  xeiepkoneiine. 

Great  Falls,  five  thousand  dollars. 

•  •       *  •  •  • 

Approved,  March  3, 1897. 


Digitized  by 


Google 


4192   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

March  3, 1897.       CHAP.  388. — An  Act  Authorizing  the  construction  of  a  bridge  OT«r 
the  MiH8i88ippi  Kiver  to  the  city  of  Saint  Louis,  in  the  State  of  Mis- 
souri, from  some  anitable  point  between  the  north  line  of  Saint  Clair 
County,  IllinoiH,  and  the  southwest  line  of  said  county. 

Be  it  enacted  by  the  Senate  and  House  of  Eepresent^tires 
of  the  United  States  of  America  in  Congress  assembled,,  That 
SMt  St  Louis  the  consent  of  Congress  is  hereby  given  to  the  East  Saiut 
g»?   St.   Louis  ix)ui8  and  Saint  Louis  Bridge  and  Constrttctioii  Company, 
siniJtloS"  Com-  of  the  city  of  East  Saint  Louis,  of  the  county  of  Saint  Clair 
SffisiM^pp^^Kiv*  *^°^  State  of  Illinois,  a  corporation  organized  under  the 
er,  St  Louis.  Mo.'  laws  of  the  State  of  Illinois,  its  assigns,  successors,  ^antees, 
mortgagees,  representatives,  and  successors  in  interest*,  to 
build,  own,  operate,  and  maintain  a  bridge  and  approaches 
thereto,  as  hereinafter  described,  across  the  Mississippi 
River,  from  some  point  suitable  to  the  interests  of  naviga- 
tion between  the  north  line  of  Saint  Clair  County,  Illinois, 
and  the  southwest  line  of  said  county,  to  the  city  of  Saint 
Provi909.        Louis,  State  of  Missouri :  Provided^  That  the  plan  and  loca- 
tion of  the  said  bridge,  so  far  as  the  interests  of  navigation 
BoardofEDgi.  are  concerned,  shall  be  recommended  by  a  board  of  three 
J^pian^e"^"'*  United  States  engineers  appointed  by  the  Secretary  of  War 
and  shall  be  approved  by  the  Secretary  of  War.     And  it 
Heariugs.       shall  be  the  duty  of  the  said  board  to  give  a  publio  bearing 
in  the  city  of  Saint  Louis  to  all  parties  interested  in  the 
construction  of  said  bridge  or  in  the  navigation  of  tlie  river 
whenever  the  design  and  drawings  of  said  bridge  and  map« 
of  location  shall  have  been  submitted  to  the  Secretary  of 
War  as  herein  provided.    Said  board  to  give  reasonable 
notice  of  time  and  place  of  such  hearing  and  report  its 
recommendations  to  the  Secretary  of  War  as  soon  there- 
after as  may  be  jexpedient:  Provided  alsOj  That  said  pro- 
Restriotion  on  P^^cd  bridge  shall  not  be  located  within  three-fonrths  of 
location.  one  mile  of  any  bridge  already  constructed  across  said  river. 

Said  bridge  shall  be  constructed  for  the  purpose  of  provid- 
ing for  the  passage  of  wagons,  vehicles,  street  cars,  animals, 
and  foot  passengers,  and  shall  be  constructed  of  sufficient 
strength  and  dimensions  to  provide  for  the  passage  over 
Kaiiway.  etc.,  it  of  railway  passenger  and  freight  trains  and  the  accom- 
bridge.  modatlou  of  double  tracks  therefor,  and  shall  be  deemed 

and  taken  as  a  public  highway  for  the  purposes  named 
only,  subject  to  the  provisions  hereinafter  set  forth:  Pro- 
use  by  street  vidcdj  That  Street- railway  companies  desiring  the  use  of 
"*^^*>*«-  said  bridge  shall  have  and  be  entitled  to  equal  right*  and 

privileges  relative  to  the  passage  of  cars  over  the  same  and 
over  the  approaches  thereto,  and  in  case  the  owner  or  own- 
ers of  said  bridge  and  the  street-railway  companies,  or  any 
one  of  them,  desiring  such  use  shall  fail  to  agree  upon  the 
rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be 
decided  by  the  Secretary  of  War,  upon  hearing  the  allega- 
tions and  proofs  of  the  parties  in  question. 
Sec.  2.  That  any  bridge  built  under  this  Act  and  subject 
Lawftii  stpuc  to  its  limitations  shall  be  a  lawful  structure  and  shall  be 
roito.  ^^   ^^*  recognized  and  known  as  a  post  route,  upon  which  also  no 
charge  shall  be  made  for  the  transmission  over  the  same 
of  the  mails,  the  troops,  and  the  munitions  of  war  of  the 
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United  States,  and  it  shall  enjoy  the  rights  and  privileges  of 

other  post  roads  in  the  United  States;  and  eqaal  privileges 

in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph    postal  teie. 

and  telephone  companies,  and  the  United  States  shall  have*^*^*** 

the  right  of  way  across  said  bridge  and  its  approaches  for 

postal  telegraphic  purposes. 

Sec.  3.  That  in  case  the  said  bridge  shall  be  built  below    constrnotion. 
the  bridge  heretofore  constructed  and  knovni  as  the  Eads    Be  low  £ads 
Bridge,  it  shall  be  built  with  an  unbroken  and  contiuuous  ^"^^^^ 
single  span,  and  the  lowest  part  of  said  span  shall  not  be 
of  less  elevation  in  any  case  than  seventy-hvc  feet  above 
the  Saint  Louis  Oity  directrix;  and  in  case  the  said  biidge 
shall  be  built  above  the  said  Eiuls  Bridge  there  shall  be  ^t  jj^^oye  Eads 
least  three  channel  spans  of  not  less  than  live  hundred  feet   gp^ 
clear  width,  each  measured  at  right  angles  to  the  current 
at  any  and  all  stages  of  water;  and  the  lowest  part  of  said 
span  shall  not  be  of  less  elevation  in  any  case  than  fifty 
feet  above  the  Saiut  Louis  City  directrix  plus  the  slope  of 
the  river  from  the  foot  of  Walnut  street,  in  the  city  of 
Saint  Louis,  to  the  point  where  the  bridge  shall  be  built; 
and  the  piers  of  said  bridge  shall  be  parallel  with  the  cur- 
rent of  the  river. 

Sec.  4.  That  the  piers  of  all  high-channel  spans  shall  be  Picrt. 
built  parallel  with  the  current  of  the  river  at  the  stage  of 
water  which  is  most  important  for  navigation;  and  riprap- 
ing  or  other  protection  for  iuiperfect  foundations  which  will 
materially  lessen  the  waterway  or  which  may  injure  navi- 
gation shall  not  be  employed  in  the  channel  ways  of  the 
high  spans,  and  piers  which  will  produce  cross  currents  or 
bars  dangerous  to  navigation  shall  not  be  constructed ;  and 
if,  after  construction,  any  piers  or  protection  walls  are  found 
to  produce  the  above  mentioned  ejects  the  nuisance  shall 
be  abated  or  corrected  by  or  at  the  expense  of  the  persons 
owning  said  bridge;  and  the  approaches  to  the  channel 
spans  mentioned  in  this  Act  shall  provide  suf&cient  water- 
way for  the  passage  of  floods. 

Sec.  6.  That  the  persons  owning,  controlling,  or  operat- 
ing the  bridge  authorized  by  this  Act  shall  maintain,  at 
their  own  expense,  from  sunset  to  sunrise,  throughout  the 
year,  and  duiing  heavy  fogs,  such  lights  or  other  signals    Lighte,etc. 
as  the  LightHouse  Board  shall  prescribe,  and  shall  also 
each  day  during  the  season  of  navigation  have  posted  in 
a  conspicuous  place  the  clear  headroom  under  the  channel    Headroom 
span  on  that  day,  the  figures  expressing  this  height  to  be""^**^* 
readily  visible  to  the  naked  eye  from  any  point  in  the  chan- 
nel of  the  river  for  a  stretch  of  four  thousand  feet,  of  which 
three  thousand  feet  shall  be  above  and  one  thousand  feet 
shall  be  below  the  channel  span  of  the  bridge. 

Sec.  6.  That  no  bridge  shall  be  erected  or  maintained 
ander  the  authority  of  this  Act  which  shall  at  any  time 
substantially  or  materially  obstruct  the  free  navigation  of  unobstnioted 
said  river;  and  if  any  bridge  erected  under  such  authority ''*''**=**^*''^' 
shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 
sach  navigation,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  to  be  made  as  will 
effectually  obviate  such  obstruction;  and  all  such  altera- 
BNG  97 ^263 
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tions  shall  be  made  and  all  sach  obstructions  removed  at 
the  expense  of  the  persons  owning  or  controlling  such 
LiUgaUon.  bridge;  and  in  case  of  any  litigation  arising  from  any  ob- 
struction or  alleged  obstruction  to  the  free  navigation  of 
said  river,  caused  or  alleged  to  be  caused  by  said  bridge, 
the  case  shall  be  brought  and  tried  in  the  circuit  court  of 
the  United  States  for  the  southern  district  of  Illinois. 
w^*to*a*'rove  ^®^*  ^'  ^^^^  ^^^  bridge  authorized  to  be  constructed 
piimii,eta^^"^^*  under  this  Act  shall  be  built  and  located  under  and  subject 
to  such  regulations  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  the  said 
company  or  cori)oration  shall  submit  to  the  Secretary  of 
War,  for  his  examination  and  approval,  a  desigu  and  draw- 
ings of  the  bridge  and  a  map  of  the  location,  giving,  for  a 
sufficient  distance  above  and  below  the  bridge,  tbe  topog- 
raphy of  the  banks  of  the  river,  the  shore  lines  at  higband 
low  water,  the  direction  and  strength  of  the  current  at  low, 
medium,  and  high  water  stages,  and  the  soundings,  acea- 
rately  showing  the  bed  of  the  stream,  the  location  of  aoy 
other  bridge  or  bridges,  and  shall  furnish  such  otber  in- 
formation as  may  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  the  said  plan  and 
location  of  the  bridge  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  built;  and  should  any  cbanges 
be  made  in  the  plan  of  said  bridge  during  the  progress  of 
construction,  such  changes  shall  be  subject  to  the  approval 
of  the  Secretary  of  War. 
^T^m^ieuon^  Sec.  8.  That  in  case  the  construction  of  the  bridge  author- 
omp  e  ion.  .^^^  ^^  ^^ .^  ^^^  shall  uot  bc  commcnced  within  one  year  asd 
completed  within  five  years  from  the  date  of  its  approval 
then  this  Act  shall  be  null  and  void. 
wuh^thw  *^?"  ®^^*  ^'  "^'^^^  ^®  *  principal  reason  for  giving  authority 
Danieirorp^ooUng  to  build  the  bridge  licreiu  Contemplated  is  to  secure  reason- 
forbidden.  a^jje  ratcs  and  tolls  to  that  class  of  traffic  described  in  this 
Act  for  passage  over  the  same,  and  to  facilitate  the  traos- 
action  of  business  across  the  Mississippi  River  at  the  city 
of  Saint  Louis,  the  East  Saint  Louis  and  Saint  Louis  Bridge 
and  Construction  Company,  or  its  successors  or  assigns, 
shall  not  agree  or  assent  to  the  consolidation  of  this  bridge 
company  with  any  other  bridge  company  across  the  Missis- 
sippi River,  or  to  the  pooling  of  the  earnings  of  this  bridge 
company  with  the  earnings  of  any  other  bridge  company 
across  said  river,  nor  shall  any  person  who  is  or  may  be  a 
director,  manager,  or  any  other  officer  or  agent  of  any  other 
bridge  over  said  river  be  a  director,  manager,  or  officer  or 
proviso.  agent  of  the  bridge  herein  provided  for:  Provided^  That  if 
vioiauon"™  °^  this  provisiou  of  this  Act  shall  at  any  time  be  violated  in 
any  of  these  particulars,  such  violation  shall,  without  legal 
proceeding,  at  once  forfeit  the  privilege  hereby  granted,  and 
said  bridge  shall  become  the  property  of  the  United  States, 
and  the  Secretary  of  War  shall  take  possession  of  the  same 
in  the  name  and  for  the  use  of  the  United  States. 
Transportation,  gg^  jq  r^s^^^^  gg^j^  Corporation  may  transport  on  said 
bridge  and  approaches  thereto  persons  and  property  of  the 
class  described  in  this  Act,  and  may  allow  others  so  to  do; 
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and  said  bridge  and  approaches  may  be  used  for  the  trans- 
portation, of  all  that  class  of  persons  and  property  described 
in  this  Act,  under  such  regulations  as  the  directors  of  said 
corporation  or  the  parties  owiiiag  the  said  bridge  may  pre- 
scribe. The  corporation  owning  the  said  bridge  may  take, 
receive,  and  collect;  such  rates  and  tolls  for  travel,  passage,  xoU. 
or  transportation  over  said  bridge  and  approaches  as  the 
directors  of  the  corporation  owning  or  controlling  said 
bridge  may  from  time  to  time  fix  and  establish:  Provided^  MTaTi'iDum 
That  the  rates  charged  for  such  travel,  passage,  or  trans-  rates, 
portation  shall  not  exceed  the  following,  to  wit:  For  each 
freight  oar,  loaded  or  unloaded,  three  dollars;  for  each 
passenger  car  (exclusive  of  passengers  riding  therein),  three 
dollars;  for  each  passenger  over  iive  years  of  age  crossing 
in  any  passenger  car,  fifteen  cents;  for  each  foot  passenger 
over  five  years  of  age,  three  cents;  for  every  person  on 
horseback,  including  horse,  seven  cents;  for  every  gig, 
buggy,  carriage,  cart,  or  wagon  drawn  by  one  animal,  ten 
cents;  for  every  buggy,  carriage,  cart,  or  wagon  drawn  by 
two  animals,  twenty  cents;  for  every  buggy,  carriage,  cart, 
or  wagon  drawn  by  three  animals,  twenty-five  cents;  for 
every  buggy,  carriage,  cart,  or  wagon  drawn  by  four  aninmls, 
thirty  cents ;  for  every  buggy,  carriage,  cart,  or  wagon  drawn 
by  more  than  four  animals,  five  cents  extra  for  each  animal; 
for  each  head  of  cattle,  horses,  mules,  or  other  animals  other 
than  those  attached  to  vehicles,  ten  cents;  for  each  head  of 
sheep  or  swine,  five  cents.  In  case  said  corx)oration  owning  stnet-oar  fwe. 
or  controlling  said  bridge  shall  operate  a  street-car  line,  or 
permit  any  street-car  company  to  operate  a  streetcar  line 
on  said  bridge  and  approaches,  the  fare  for  a  single  passen- 
ger over  said  bridge  for  persons  over  SLve  years  of  age  shall 
not  exceed  five  cents. 

Sbo.  11.  That  the  right  to  alter,  amend,  or  repeal  this  Act  ^^endment. 
is  hereby  expressly  reserved. 

Seo.  12.  That  all  acts  or  parts  of  acts  in  conflict  with   bopml 
this  Act  are  hereby  repealed. 

Approved,  March  3, 1897. 


CHAP.  396. — An  Act  To  repeal  chapter  one  thousand  and  sixty-   March  8, 1897. 
one,  Fiftieth  Congress,  approved  October  first,  eighteen  hundred  and  ~ 

eighty-eight,  being  an  Act  to  grant  right  of  way  through  the  military 
reservation  at  Fort  Morgan  to  the  Birmingham,  Mobile  and  Navy  Cove 
Harbor  Bailway  Company,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled,  That    Fort  Korgui, 
chapter  oue  thousand  and  sixty-one,  Fiftieth  Congress,  ^feght  of  way 
approved  October  first,  eighteen  hundred  and  eighty-eight,  JjJ^^^JjJjJJ^*" 
being  an  Act  to  grant  the  right  of  way  through  the  military  '  voirS!p.6oo. 
reservation  at  Fort  Morgan  to  the  Birnilngham,  Mobile  and 
Navy  Cove  Harbor  Eailway  Company,  and  for  other  pur- 
poses, be,  and  the  same  is  hereby,  repealed. 

Approved,  March  3, 1897. 
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March  3, 1897.       CHAP.  397.— An  Act  To  revive  and  reenact  a  law  to  authorize  the 

Pittsburg,  Monongahela  and  Wheeling  Railroad  Company  to  conBtniet 

a  bridge  over  tbe  Monongahela  River. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 

M?nlngth7fa  **^   United  states  of  America  in  Congress  assembled j  That 

River  t^  Pitts  the  Act  ftpproved  March  second,  eighteen  hundred  and 

hSaWwh/rf^ ninety-five,  to  authorize  the  Pittsburg,  Monongahela  and 

com^J**'^****^^*^®^^^"^  Railroad  Company  to  construct  a  bridge  over 

TS!mTp.738.  the  Monongahela  River,  in   the  State  of  Pennsylvania, 

wbich  Act  has  expired  by  limitation,  be,  and  is  'hereby, 

revived  and  re-enacted. 

Seo.  2.  That  section  eight  of  said  Act  be  amended  so  as 
to  read  as  follows: 

.t^*??tun'^x-     "^^^-  ^'  '^^^^  ^^^®  ^^*  "^^^^  ^®  ^^^^  »"<^  void  if  actual 
tended.  construction  of  the  bridge  herein  authorized  be  not  com- 

voL28,p.73».  menced  within  one  year  and  completed  within  three  years 
from  the  first  day  of  March,  eighteen  hundred  and  ninety- 
seven;  and  all  the  benefits  of  this  Act  shall  innre  and 
belong  to  the  Pittsburg,  Monongahela  and  Wheeling  Rail- 
road Company,  a  corporation  existing  under*  the  laws  of 
Pennsylvania,  its  successors  or  assigns." 
Approved,  March  3,  1897. 


RESOLUTION. 

yebrnary  6, 1897.  [No.  9.]  Joint  Resolution  Authorizing  the  Seoretary  of  War  to 
grant  permits  to  the  executive  oommittee  on  inanearal  ceremonic*  for 
use  of  reservations  or  public  spaces  in  city  of  Washington  on  the  occm- 
sion  of  the  inauguration  of  the  President-elect  on  March  fonrth, 
eighteen  hundred  and  ninety-seven,  and  so  forth. 

Resolved  by  the  Senate  amd  House  of  Representatives  of  the 
miXr'**'^'*'  ^^*^^  States  of  America  in  Congress  assembled,  That  the 
ubo  Jf  rworr*.  Secretary  of  War  is  hereby  authorized  to  grant  permits  to 
mutid.*^"  ^'the  executive  committee  on  inaugural  ceremonies  for  the 
use  of  any  reservations  or  other  public  spaces  in  tbe  city  of 
Washington  on  the  occasion  of  the  inauguration  of  the 
President-elect  on  the  fourth  day  of  March,  eighteen  hondred 
and  ninety-seven,  which,  in  his  opinion,  will  inflict  no  serf- 
bus  or  permanent  injuries  upon  such  reservations  or  pablie 
spaces  or  statuary  thereon;  and  the  Commissioners  of  tbe 
District  of  Columbia  may  designate  for  such  and  other  pur- 
poses on  the  occasion  aforesaid  such  streets,  avenues,  and 
sidewalks  in  said  city  of  Washington  as  they  may  deem 
|w.a.         proper  and  necessary:   Provided^  Jwwever,  That  all  stands 
••  or  platforms  that  may  be  erected  on  the  public  spaces  afore- 

said shall  be  under  the  supervision  of  the  said  executive 
committee  and  in  accordance  with  plans  and  designs  to 
be  approved  by  the  Architect  of  the  Capitol,  the  Commis- 
sioner of  Public  Buildings  and  Grounds,  and  the  building 
inspector  of  the  District  of  Columbia. 

•  •  #  •  ♦ 

Approved,  February  6, 1897. 
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FIFTYFIFTH   OONGEBSS,  FIEST    SESSION,  1897. 

PUBLIC  ACTS. 

CHAP.  2. — An  Act  Making  appropriations  for  Bundry  oivil  expenses    ^njne  4, 1897. 
of  tbe  Government  for  the  fiscal  year  ending  Juno  thirtieth,  eighteen 
hundred  and  ninety-eight,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  ^v^^<»v^^^' 
of  the  United  States  of  America  in  Congress  assembled,  That  d^if  expeiwa.*^ 
the  following  sums  be,  and  the  same  are  hereby,  appropri- 
ated, for  the  objects  hereinafter  expressed,  for  the  fiscal 
year  ending  June  thirtieth,  eighteen  hundred  and  ninety- 
eight,  namely: 


UNDER  THE  WAR  DEPARTMENT. 
•  •  « 


War   DepMi- 
meot. 


BUILDINGS  AND  GROUNDS  IN  AND  AROUND  WASHINGTON.  ^^ Washington, 

For  the  improvement  and  care  of  public  grounds  as    BniidingB  and 
follows:  «~"°^" 

For  improvement  and  maintenance  of  grounds  north  and  and^cMe?^*"*"* 
south  of  Executive  Mansion,  five  thousand  dollars. 

For  ordinary  care  of  greenhouses  and  nursery,  two  thou- 
sand dollars. 

For  ordinary  care  of  Lafayette  Park,  one  thousand 
dollars. 

For  ordinary  care  of  Franklin  Park,  one  thousand 
dollars. 

For  improvement  and  ordinary  care  of  Lincoln  Park, 
two  thousand  dollars. 

For  care  and  improvement  of  Monument  grounds,  three 
thousand  dollars. 

For  continuing  improvement  of  reservation  numbered 
seventeen  and  site  of  old  canal  northwest  of  same,  three 
thousand  dollars:  Provided^  That  no  part  thereof  shall  be 
expended  upon  other  than  property  belonging  to  the 
United  States. 

For  repair  of  post-and-chain  fences,  repair  of  high  iron 
fences,  and  constructing  stone  coping  about  reservations, 
one  thousand  five  htindred  dollars. 

For  manure,  and  hauling  the  same,  four  thousand  dollars. 

For  painting  watchmen's  lodges,  iron  fences,  vases, 
lamps,  and  lampposts,  one  thousand  dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  tree  and  plant  stakes,  labels,  lime,  whitewash- 
ing, and  stock  for  nursery,  to  be  ])urchased  by  contract  or 
otherwise,  as  the  Secretary  of  War  may  determine,  two 
thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred 
dollars. 


Old  oanalt  etc. 


ProviMo. 
Ezpendltaie. 
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•For  flowerpots,  twine,  baskets,  wire,  splints,  moss,  and 
lycopodinm,  one  thousand  dollars. 

For  eare,  construction,  and  repair  of  fountains,  one  thoa- 
sand  five  hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  various  res- 
ervations, ten  thousand  dollars. 

For  improvement,  maintenance,  and  care  of  Smithsonian 
grounds,  two  thousand  five  hundred  dollars. 

For  improvement,  care,  and  maintenance,  of  Judiciary 

Park,  two  thousand  five  hundred  dollars. 

crei"*  cJ?^pS?o"     ^*^^*'  under  appropriations  herein  contained  no  contract 

iiient«.     '         shall  be  made  for  making  or  repairing  concrete  or  asphalt 

Reduction,      pavemcuts  in  Washington  City  at  a  higher  price  than  one 

dollar  and  eighty  cents  per  square  yard  for  a  quality  equal 

to  the  best  laid  in  the  District  of  Columbia  prior  to  July 

first,  eighteen  hundred  and  eighty-six,  and  with  a  base  of 

not  less  than  six  inches  in  thickness. 

For  laying  asphalt  walks  in  various  reservations,  two 
thousand  dollars. 

For  cleaning  statues  and  repairing  pedestals,  one  hna* 

dred  dollars. 

M^nw-Sn ''**^*     Executive  Mansion:  For  care,  repair,  and  refumish- 

Re^n.  fbei,  ing  the  Executive  Mansion,  twenty  thousand  dollars,  to  be 

®*^  expended  by  contract  or  otherwise,  as  the  President  may 

determine. 

For  fuel  for  the  Executive  Mansion,  greenhouses,  and 
stable,  three  thousand  dollars. 

For  care  and  necessary  repair  of  greenhouses,  four  thou- 
sand dollars. 

For  repairs  to  conservatory,  Executive  Mansion,  two 
thousand  dollars. 

Lighting  of      LlGHTINO    THE     EXECUTIVE     MANSION     AND    PUBLIC 

grounds?"  *°   GROUNDS:  For  gas,  pay  of  lamplighters,  gas  fitters,  and 

laborers;    purchase,  erection,  and  repair  of  lamps  and 

lamp  posts;  purchase  of  matches,  and  repairs  of  all  kinds; 

fuel  and  lights  for  office,  office  stable,  watchmen's  lodges, 

p^^^        aod  for  the  greenhouses  at  the  nursery,  thirteen  thousand 

MU^SSSm  per  dollars:  Provided,  That  for  each  five- foot  burner  not  con 

i*°>p*  nected  with  a  meter  in  the  lamps  on  the  public  grounda  no 

more  than  twenty  dollars  shall  be  paid  per  lamp  for  gas, 
including  lighting,  cleaning,  and  keeping  the  lamps  in 
repair,  under  any  expenditure  provided  for  in  this  Act; 

nijht*''™  •^•'^  and  said  lamps  shall  burn  every  night  on  the  average  from 
forty-five  minutes  after  sunset  to  forty-five  minutes  before 
sunrise;  and  authority  is  hereby  given  to  substitute  other 
illuminating  material  for  the  same  or  less  price,  and  to  use 
so  much  of  the  sum  hereby  appropriated  as  may  be  neces 
sary  for  that  purpose:  Provided,  That  before  any  expendi 
tures  are  made  from  the  appropriations  herein  provided 
for,  the  contracting  gas  company  shall  equip  each  lamp 

bim!er»  ^°^***°*  ^^^  ^  Self  regulating  burner  and  tip,  so  combined  and 
"'  adjusted  as  to  secure,  under  all  ordinary  variations  of  pres- 

sure and  density,  a  consumption  of  five  cubic  feet  of  gas 
per  hour. 
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Electric  lights :  For  electric  lights  for  three  hundred  and  ^^lectdoUght., 
sixty-fLve  nights  from  seven  posts,  at  twenty  cents  per  light  ^ 
per  night,  on  grounds  south  of  the  Executive  Mansion,  five 
hundred  and  eleven  dollars. 

For  lighting  thirty-two  arc  electric  lights  in  Lafayette,    Parta. 
Franklin,  Judiciary,  and  Lincoln  parks  three  hundred  and 
sixty-five  nights,  at  twenty-five  cents  per  light  per  night, 
which  shall  cover  the  entire  cost  to  the  United  States  of 
lighting  and  maintaining  in  good  order  each  electric  light  in 
said  parks,  two  thousand  nine  hundred  and  twenty  dollars. 
Until  Congress  shall  provide  for  a  conduit  system  it  shall  be  ^^^^^^^'^^^    "y"- 
unlawful  to  lay  conduits  or  erect  overhead  wires  for  elec-    "' 
trie  lighting  purposes  in  any  road,  street,  avenue,  highway, 
.park,  or  reservation,  except  as  hereafter  specifically  au- 
thorized by  law :  Provided,  hoicever,  That  the  Commission-    provUo. 
ers  of  the  District  of  Columbia  are  hereby  authorized  to   conneotiom 
issue  permits  for  house  connections  with  conduits  and  over-  ^iduitiTeto!*"' 
head  wires  now  existing  adjacent  to  the  premises  with 
which  such  connection  is  to  be  made^  and  also  permits  for 
public  lighting  connections  with  conduits  already  in  the 
portion  of  the  street  proposed  to  be  lighted.    And  nothing 
herein  contained  shall  be  construed  to  afiect  in  any  way 
any  pending  litigation  involving  the  validity  or  invalidity    Pendiugiitiga- 
or  legality  of  the  construction  of  any  conduits  made  since  *^^^®*™'*^ 
June  eighteenth,  eighteen  hundred  and  ninety-six,  nor  to 
prevent  the  United  States  Electric  Lighting  Company  from 
extending  conduits  into  Columbia  Heights,  Washington   condnitoinco. 
Heights,  and  Mount  Pleasant  within  the  fire  limits  as  spe-  JjJ^^'*  HeightiK 
ciiically  provided  in  the  Act  of  June  eleventh,  eighteen    voL»,p.4oi. 
hundred  and  niuety-six,  making  appropriations  for  the 
expenses  of  the  government  of  the  District  of  Columbia; 
and  the  existing  overhead  wires  of  the  Potomac  Electric  oyerheadwirea 
Power  Company  west  of  Rock  Creek  and  outside  the  fire  J^^*  ®'  ^^^ 
limits  are  hereby  authorized  to  be  maintained  for  a  period 
of  one  year  from  the  passage  of  this  Act  and  no  longer. 

Bbpaib  of  watbr  pipes:  For  repairing  and  extending  water  pipes, 
water  pipes,  purchase  of  apparatus  for  cleaning  them,  pur-  rep»i«.eM. 
chase  of  hose,  and  for  cleaning  the  springs  and  repairing 
and  renewing  the  pipes  of  the  same  that  supply  the  Capi- 
tol,  the  Executive  Mansion,  and  the  building  for  the  State, 
War,  and  Navy  Departments,  two  thousand  five  hundred 
dollars. 

Telegraph  to  connect  the  Capitol  with   the   Telegraph, 
Dbpabtments  and  Government   Printing  Office  :  SeSt^i'ndl^ 
For  care  and  repair  of  existing  lines,  one  thousand  five^^K^®** 
hundred  dollars. 

Washington  Monument:  For  the  care  and  mainte-  w»8i»Jn«toii 
nance  of  the  Washington  Monument,  namely:  For  one  MiSSSiance. 
custodian,  at  one  hundred  dollars  per  month;  one  steam 
engineer,  at  eighty  dollars  per  month,*  one  assistant  steam 
engineer,  at  sixty  dollars  per  month;  one  fireman,  at  fifty 
dollars  per  month;  one  assistant  fireman,  at  forty-five  dol- 
lars per  month;  one  conductor  of  elevator  car,  at  seventy- 
five  dollars  per  month;  one  attendant  on  fioor,  at  six^ 
dollars  per  month;  one  attendant  on  top  fioor,  at  sixty  dot- 
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lars  per  month;  three  night  and  day  watchmen,  at  sixty 
dollars  per  month  each ;  in  all,  eight  thousand  five  bnndred 
and  twenty  dollars. 
Expense*.  Forfucl,  lights,  oil,  wastc,  packing,  tools,  matches,  paints, 

brashes,  brooms,  lanterns,  rope,  nails,  screws,  lead,  electric 
lights,  heating  apparatus,  oil  stoves  for  elevator  car  and 
upper  and  lower  floors,  repairs  to  engines,  boilers,  dynamos, 
elevator,  and  repairs  of  all  kinds  connected  with  the  monu- 
ment and  machinery,  and  purchase  of  all  necessary  articles 
for  keeping  the  monutaent,  machinery,  elevator,  and  elec- 
tric-light plant  in  good  order,  three  thousand  dollars. 
•  •  •  •  • 

Engineer    De-  ENGINEER  DEPARTMENT. 

|>artment. 

RiTer  and  har-     Toward  the  constructlou  of  works  on  harbors  and  rivers 
^^^^J"P^®^®*  under  contracts  or  otherwise  and  within  the  limits  aathor- 
ized  by  law,  namely: 

Philadelphia,     For  completing  injprovement  of  harbor  at  Philadelphia, 
^*'  Pennsylvania :  Completing  improvement,  removal  of  Smiths 

Islandand  Windmill  l8land,Pennsylvania,  and  Petty  Island, 
New  Jersey,  and  adjacent  shoals,  six  hundred  and  ninety- 
four  thousand  dollars. 

Galveston,     For  improving  harbor  at  Galveston,  Texas :  Completing 
'^®*'  improvement,  including  repairs  to  jetties,  and  dredging, 

five  hundred  thousand  dollars,  of  which  amount  ten  thou- 
sand dollars  may  be  expended  for  making  a  resurvey  and 
chart  for  Galveston  Bay  and  Harbor. 

Hndson River,     For  iiiiproviug  Hudsou  Kiver,  New  York:    Continuing 
^•^-  improvement,  four   hundred  and  seventy-five    thousand 

dollars. 

Great  Lakes.  For  completing  improvement  of  channel  connecting  the 
waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buttalo,  including  necessary  observations  and  investiga- 
tions in  connection  with  the  preservation  of  such  channel 
depth,  one  million  and  ninety  thousand  dollars. 

Point  Judith,  For  harbor  of  refuge  at  Point  Judith,  Kliode  Island  : 
Completing  improvement,  three  hundred  thousand  dollars. 

Humi)oidt,cai.  For  improving  harbor  and  bay  at  Humboldt^  California: 
Continuing  improvement,  three  hundred  and  fifty  thousand 
dollars. 
^r^wanusBay,  Improving  channel  in  Gowanus  Bay,  iN'ew  York:  For 
improving  Bay  Ridge  Channel,  the  triangular  area  between 
Bay  Eidge  and  lied  Hook  channels,  and  Bed  Hook  and 
Buttermilk  channels  in  the  harborof  New  York,  New  York  : 
Continuingimprovement,  three  hundred  and  fifty  thousand 
dollars. 

Savannah,  Ga.      Improving  harbor  at  Savannah,  Georgia :  For  continuing 
improvement,  three  hundred  and  fifty  thousand  dollars. 
SouS"^Gl^\nd     Improving  Cumberland  Sound,  Georgia  and  Florida:  For 
Fia.  '  continuing  improvement,  three  hundr^  and  fifty  thousand 

dollars. 
Cr^ek  kV  ^"     Improving  Newtown  Creek,  New  York:  For  completing 

™®  '  *  '  improvement,  one  hundred  and  eighty-three  thousand 
dollars. 

Portiand,Me  Improving  harbor  at  Portland,  Maine:  For  continuing 
improvement,  three  hundred  and  fifty  thousand  dollars. 
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Improving  harbor  at  Bockland,  Maine:  For  continuing   Bocisi«nd,Me. 
improvement,  three  hundred  and  fifty  thousand  dollars. 

Improving  harbor  at  Boston,  Massachusetts:  For  con-    Boston, mm«. 
tinning  improvement,  four  hundred  thousand  dollars. 

Improving  harbor  at  Bufialo,  New  York:  For  continuing   BnflWo,N.  y. 
improvement,  four  hundred  and  eighty-one  thousand  two 
hundred  and  fifty  dollars. 

Improving  harbor  at  Dunkirk,  New  York:   For  com-    Dunkirk. n,y. 
pleting   improvement,   three   hundred   and   ninety-eight 
thousand  two  hundred  and  fifty-eight  dollars. 

Harbor  of  refuge,  Delaware  Bay,  Delaware :  For  con  tinu-    DeUware  B«y, 
ing  construction,  three  hundred  and  ninety-four  thousand^'' 
three  hundred  and  thirty-four  dollars. 

Improving  Winyah  Bay,  South  Carolina:  For  continuing  g  ^iny«h  Bay. 
improvement  of  harbor  at  Winyah  Bay,  three  hundred  and 
fifty  thousand  dollars. 

Improving  Sabine  Pass,  Texas:  For  continuing  improve-  x^^*"®  ^•"« 
ment  of  harbor  at  Sabine  Pass,  three  hundred  and  fifty 
thousand  dollars. 

Improving  harbor  at  Cleveland,  Ohio:  For  continuing  cievei»i>*,ohio. 
improvement,  three  hundred  and  fifty  thousand  dollars. 

The  Secretary  of  War  is  hereby  directed  to  cause  to  be  ^^^^  ^^•^ 
made  a  survey  and  estimate  of  cost  of  deepening  and  widen-  *°  *^' 
ing  the  straight  channel  in  Maumee  River  and  Bay,  with  a 
view  to  obtaining  and  permanently  securing  a  channel  of 
a  uniform  width  of  four  hundred  feet  and  twenty  feet  deep 
at  low  water,  the  cost  of  said  survey  to  be  paid  out  of 
money  already  appropriated  for  the  improvement  of  said 
channel. 

U  arbor  of  refuge  at  Milwaukee  Bay,  Wisconsin :  For  com-  ^  wu.'"*** 
pleting  improvement,  one  hundred  and  sixty-eight  thousand 
seven  hundred  and  thirty- seven  dollars  and  ninety-one 
cents. 

Improving  harbor  at  Dulnth,  Minnesota,  and  Superior,  ^^^y}l^^'' 
Wisconsin :  For  continuing  improvement,  four  hundred  and 
thirty-seven  thousand  five  hundred  dollars. 

Improving  harbor  at  Oakland,  California :  For  continuing    ^^i«>*»  Cai- 
improvement  under  present  limit,  two  hundred  thousand 
dollars.   And  the  provision  of  the  ^<Act  making  appropria- 
tions for  the  construction,  repair,  and  preservation  of  cer- 
tain public  works  on  rivers  and  harbors,  and  for  other   ^^^  ^  ^  ^^^ 
purposes,"  approved  June  third,  eighteen  hundred  and      **•'*• 
ninety-six,  relating  to  improving  harbor  at  Oakland,  Cali- 
fornia, is  hereby  amended  to  read  as  follows: 

"Improving  harbor  at  Oakland,  California:  Continuing  j^^c on ti^n^ng 
improvement  under  existing  project,  twenty  thousand  dol-  ment    "* 
lars:  Provided^  That  contracts  may  be  entered  into  by  the   SZvnZim, 
Secretary  of  War  for  such  materials  and  work  as  may  be 
necessary  to  prosecute  work  on  said  improvement,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made 
by  law,  not  exceeding  in  the  aggregate  six  hundred  and   ^^**- 
sixty-six  thousand  dollars:  Prot>t</^(f/iiW/^,Thatin making 
such  contract  or  contracts  the  Secretary  of  War  shall  not 
obligate  the  Government  to  pay  in  any  one  fiscal  year,  be-    Limit  fori 
ginning  July  first,  eighteen  hundred  and  ninety-seven,  more  ^**'' 
tlian  twenty-five  per  centum  of  the  whole  amount  hereby 
authorized  to  be  expended."  ^         j 
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Tbe  officer  of  tbe  Ooaat  and  Geodetic  Sarvey  detailed  to 
^  Board  to  locate  gerve  on  tbe  Board  to  locate  a  deep-water  barber  for  com- 
w^aT  p^rt,  L^^8  merce  and  of  refuge  at  Port  Los  Angelee,  in  Santa  Monica 
i^wwiSto  mem-  ^^^J  California,  or  at  San  Pedro,  in  said  State,  which  Board 
ber  of.  was  Created  by  an  Act  entitled  <' An  Act  making  appropria- 

tions for  tbe  construction,  repair,  and  preservation  of  cer- 
tain public  works  on  rivers  and  harbors,  and  for  other 
Vol  29,  p.  218.  purposcs,"  appro vcd  June  third,  eighteen  hundred  and 
ninety-six,  United  States  Statutes  at  Large,  page  two  hun- 
dred and  thirteen,  shall  receive  from  tbe  appropriation  in 
said  Act  provided  with  relation  to  said  harbor,  in  addition 
R8.,  aecisee,  ^  ^jjg  mileage  provided  for  in  section  fifteen  hundred  and 
^'  sixty-six  of  the  Eevised  Statutes,  and  notwithstanding  its 

provisions,  such  a  per  diem  allowance  for  subsistence  as 
the  Secretary  of  War  may  deem  proper, 
^^rjy* Harbor,     Improving  Gray s  Harbor,  Washington:  For  continuing 
**  '  improvement  of  harbor  and  bar  entrance,  three  hundred 

and  fifty  thousand  dollars. 
RivwandNamw     Improving  Providence  Eiver  and  Karragansett  Bay, 
gansett Bay,'^]^ Ehode  Island:  For  continuing  improvement,  one  hundred 
and  twenty-five  thousand  dollars. 
Allegheny     Locks  and  dams  in  Allegheny  Eiver,  Pennsylvania :  For 
River,  Pa.         continniug  impioveinent  by  construction  of  locks  and  dams 
at  Herr  Island,  above  the  head  of  Six-Mile  Island,  and  at 
Springdale,  three  hundred  and  fifty  thousand  dollars. 
Great  Kana-     Improving  the  Great  Kanawha  Eiver,  West  Virginia: 
wha  River,  w.  q^^^j^^i^^  •jjjpj.^^^^^^l.^  |.^^  hundred  and  seventy-three 

thousand  dollars. 
i»?^®"®°^V**'*     Improving  upper  Monoiigahela  Eiver,  West  Virginia: 
.u  or,  u .  a.     -p^^  contin  uin  g  inipro  vemen  t  by  the  construction  of  six  kxsks 

and  dams,  three  hundred  and  fifty  thousand  dollars. 
ohioRivar.         Improving  the  Ohio  Eiver:  For  continuing  construction 
4  SfdTT^****^'^'  ^^  Dams  Numbered  Two,  Three,  and  Four,  between  Davis 
'  Vol.  29.  p.  225.  Island  Dam  and  Dam  Numbered  Six,  four  hundred  thousand 
amended.  dollars;  aiid  the  provision  in  the  river  and  harbor  appro- 

priation Act  of  June  third,  eighteen  hundred  and  ninety-six, 
authorizing  contracts  to  be  made  for  improving  Ohio  River 
by  the  construction  of  Dams  Numbered  Two,  Three,  Four, 
and  Five  is  hereby  amended  to  read  as  follows: 
cJ^StelStB.  ^^Provided,  That  contracts  may  be  entered  into  by  the 

Secretary  of  War  for  the  whole  or  any  part  of  the  material 
and  work  as  may  be  necessary  to  prosecute  work  on  said 
improvement,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  exceeding  in  the  aggregate 
Limit  one  million  nine  hundred  and  ninety   thousand  dollars, 

exclusive  of  the  amount  herein   appropriated:  Pnmdea 
further^  That  in  making  such  contract  or   contracts  the 
Secretary  of  War  shall  not  obligate  the  Government  to  pay 
Limit  for  fiacai  in  auy  ouc  fiscal  year,  beginning  July  first,  eighteen  hundred 
^^^'  and  ninety-seven,  more  than  twenty-five  per  centum  of  the 

whole  amount  authorized  to  be  expended." 

^^i^ntuckyRiv-     Iftiproviug  Koutucky  River,  Kentucky:  For  continuing 

**''   ^'  the  construction  of  Locks  and  Dams  Numbered  Seven  and 

Eight,  two  hundred  thousand  dollars;  and  tbe  provision  <rf 

the  *^Act  making  appropriations  for  the  construction,  repair. 
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and  preservation  of  certain  public  works  on  rivers  and  har- 
bors, and  for  other  purposes,"  approved  June  third,  eighteen  ^^„i2'  ^'  ^^' 
hundred  and  ninety-six,  relating  to  improving  Kentucky*™*" 
River,  Kentucky,  is  hereby  amended  to  read  as  follows: 
^^Providedj  That  contracts  may  be  entered  into  by  the  Sec-    Ftotitot, 
retary  of  War  for  such  materials  and  work  as  may  be    ^®°*"*** 
necessary  to  prosecute  work  on  said  improvement  in  accord- 
ance with  the  present  project  for  same,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law, 
not  exceeding  in  the  aggregate  one  million  three  hundred   L^mit. 
and  forty-nine  thousand  dollars,  exclusive  of  the  amount 
herein  and  heretofore  appropriated:  Provided^  That  of  the 
amount  authorized  to  be  expended  eighty-three  thousand 
dollars,  or  so  much  thereof  as  may  be  ne(;essary,  may  be 
expended  in  addition  to  the  fifty  thousand  dollars  herein 
appropriated  in  continuing  construction  and  completion  of 
Lock  and  Dam  Numbered  Seven,  by  contract  or  otherwise.    Lock  and  diun 
and  said  eighty-three  tbousand  dollars  shall  be  immediately  ^^'  ^' 
available:  Provided  further^  That  in  making  such  contract 
or  contracts  the  Secretary  of  War  shall  not  obligate  the 
Government  to  pay  in  any  one  fiscal  year,  beginning  July    umit  for  fiscal 
first,  eighteen  hundred  and  ninety-seven,  more  than  twenty-  ^^^' 
five  x>^r  centum  of  the  whole  amount  authorized  to  be 
expended." 

Improving  Yazoo  Eiver,  Mississippi:   For  continuing    ^asoo  River, 
improvement  of  mouth  of  Yazoo  Ki  ver  and  harbor  of  Vicks-     **' 
burg,  three  hundred  and  fifty  thousand  dollars. 

ImprovingBayou  Plaquemine,  Louisiana :  i^^or continuing  ^*yj^ Pi«ine- 
improvement,  three  hundred  and  fifty  thousand  dollars.  .   "*"**' 

Improving  Cumberland  River  above  Nashville,  Tennes-   cam b«riand 
see:  For  continuing  improvement  by  construction  of  Locks   *^*^''  ^"^ 
17 umbered  Five,  Six,  and  Seven,  three  hundred  and  fifty 
thousand  dollars. 

Improving  Falls  of  Ohio  Eiver  at  Ijouisville,  Kentucky:    owo    Biy*' 
For  continuing  improvement,  including  IndianaChute  Falls,  chuto.''   "  '*°* 
three  hundred  and  fifty  thousand  dollars :  Provided^  That   coSrietion  of 
the  Secretary  of  War  may  carry  to  completion  the  present  improvement  by 
project  of  improving  the  falls  of  the  Ohio  River  and  Indiana  ^^^^te!"'***^"" 
Chute  Falls,  Ohio  River,  by  contract,  as  provided  in  the 
"Act  making  appropriations  for  the  construction,  repair, 
and  preservation  of  certain  public  works  on  rivers  and 
harbors,  and  for  other  purposes/^  which  became  a  law  June  "VoL2i,p.»i. 
third,  eighteen  hundred  and  ninety-six;  or  the  necessary 
materials  may  be  purchased  and  the  work  done  otherwise 
than  by  contract,  in  his  discretion,  if  more  economical  and 
advantageous  to  the  United  States. 

Locks  aiid  dams  in  Ohio  River :  For  completing  construe-  owo River. 
tion  of  Dam  Numbered  Six,  at  or  below  the  mouth  of  Bea-  i>»™  n««- 
ver  River,  three  hundred  thousand  dollars. 

Improving  Chicsigo  River,  Illinois:  For  continuing  im- jjj^^°"«®^^«'» 
provement  from  its  mouth  to  the  stock  yards  on  the  South 
Branch,  and  to  Belmont  avenue  on  the  North  Branch,  one 
hundred  and  thirteen  thousand  dollars,  in  pursuance  of  the    ^  .^    go- 
provisions  of  "An  Act  making  appropriations  for  the  con-      ° '   •^' 
Btrnction,  repair,  and  improvement  of  certain  public  works 
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on  rivers  and  harbors,  and  for  other  purposes,"  approved 
Jane  third,  eighteen  hundred  and  ninety-six;    and  it  is 
Intent.  hereby  declared  to  be  the  true  intent  and  meaning  of  the 

said  provisions  of  said  Act  relating  to  the  imxirovement  of 
said  Chicago  Eiver  that  all  of  the  work  in  the  improvement 
of  said  river  which  was  recommended  or  suggested  to  be 
done  in  the  interest  of  commerce  by  Captain  William  L 
Marshall,  of  the  Corps  of  Engineers  of  the  United  State's 
Army,  in  his  report  of  August  ninth,  eighteen  hundred  and 
Prwito.         nine^-three,  may  be  done:  Provided^  That  the  total  cost 
Total  oo6t.      ^£  g^^ij  improvement  or  work  shall  not  exceed  the  limit  pro- 
vided for  in  said  Act. 
Illinois  and     Ulinois  and  Mississippi  Canal:  For  continuing  construc- 
canJh  '"  ^'^'tion,  eight  hundred  and  seventy-five  thousand  dollars. 
MMnaw^S^^to     Improving  waterway  from  Keweenaw  Bay  to  Lake  Supe- 
LSe^soperior.    rior,  Michigan :  For  continuing  improvement  of  water  com- 
munication across  Keweenaw  Point,  three  hundred  and 
fifty  thousand  dollars. 
MissisBippi     Improving  Mississippi  Eiver  from  the  mouth  of  the  Ohio 
^Molith  of  Ohio  Eiver  to  Saint  Paul,  Minnesota:  For  continuing  "improve- 
RivertostPaui.  mout  from  the  mouth  of  the  Ohio  River  to  the  mouth  of  the 
Missouri  River,  six  hundred  and  seventy-three  thousand 
three  hundred  and  thirty-three  dollars  and   thirty-three 
cents. 
Ho?ir  Riw^to     ^^^  continuing  improvement  from  the  moutli  of  the  Mis- 
st"raui.  souri  River  to  Saint  Paul,  eight  hundred  and  twentj^-six 

thousand  six  hundred  and  sixty-six  dollars  and  sixty-seven 
ProvUot.        cents:  Provided^  That  thirty  thousand  dollars  of  said  sum, 
BtSdhanili)^-^^  ^  much  thereof  as  may  be  necessary,  shall  be  expended 
buque  and  Mas-  in  rcmoviug  the  sand  bar  which  obstructs  the  channel  of 
catine,  Iowa,      ^^le  Mississippi  River  in  front  of  Dubuque,  Iowa,  and  the 
entrance  to  the  harbor  of  refuge  at  Dubuque,  Iowa,  and 
that  fifteen  thousand  dollars,  or  so  much  thereof  as  maybe 
necessary,  shall  be  expended  in  removing  the  sand  bar 
which  obstructs  the  channel  of  the  Mississippi  River  in 
Artiaoiaibanica  front  of  Muscatinc,  Iowa:  Provided  further.  That  the  sum 
FU?ttomo'nthof  of  fifty  tliousaud  dollars  of  said  sum  shall  be  expended  for 
Iowa  Rivers,      coutiuuing  the  work  of  coustructing  artificial  banks  between 
the  mouth  of  Flint  River  and  running  along  the  west  bank 
of  the  Mississippi  River  to  the  mouth  of  the  Iowa  River. 
YlL*har*rit'e?8^     Improving  Willamette  and  Yamhill  rivers,  Oregon:  For 
Oregon.  '  Completing  mprovement,  one  hundred  and  sixty  thousand 

dollars. 
MisBi88ipi)i     Improving  Mississippi  River:  For  continuing  improve- 
wver    Commie,  jjj^j^^  ^^  Mississippi  Rivcr  from  Head  of  the  Passes  to  the 
to?h?ohi?**"***  "^^^^^  ^^  *^®  ^^*^  River,  incluling  salaries,  clerical,  office, 
Ex^tM,  etc.  traveling,  and  miscellaneous  expenses  of  the  Mississippi 
River  Commission,  two  million  nine  hundred  and  thirty- 
three  thousand  three  hundred  and  thirty-three  dollars; 
which  sum,  in  the  discretion  of  the  Secretary  of  War,  may 
be  immediately  available  for  expenditure  under  contract  or 
otherwise.    And  of  the  sum  hereby  appropriated,  six  hun- 
dred thousand  dollars  shall  be  deducted  from  the  sum  of 
two  million  five  hundred  and  thirty- three  thousand  three 
hundred  and  thirty-three  dollars  authorized  to  be  appro- 
priated and  expended  for  the  fiscal  year  ending  June  thir- 
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tieth,  eighteen   hundred    and  ninety-nine,  by  the  "Act    voL29,p.23o. 
making  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harbors, 
and  for  other  purposes,"  which  became  a  law  on  June  third, 
eighteen  hundred  and  ninety-six. 

For  the  purpose  of  preventing  the  Mississippi  Eiver  Preveotion  of 
from  breaking  through  into  the  Cache  River  at  or  nearSS?^.*?^.^'^* 
a  point  known  as  Beach  Eidge,  a  few  miles  north  of  Oairo, 
whereby  the  National  Cemetery  at  Mound  City,  at  the 
mouth  of  the  Cache  Eiver,  and  the  Marine  Hospital  at  Cairo 
would  be  in  imminent  danger  of  destruction,  the  sum  of  one 
hundred  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated,  to  be  immediately 
available. 

Improving  Missouri  Eiver  from  mouth  to  Sioux  City,  ^w«»«riK*v®' 
Iowa :  For  continuing  improvement  of  Missouri  Eiver  from    Ex^'!!Le^'e(o. 
its  mouth  to  Sioux  City,  Iowa,  including  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mis- 
souri Eiver  Commission,  surveys,  permanent  bench  marks, 
and  gauges,  three  hundred  thousand  dollars;  of  the  sum 
heretofore  appropriated  for  improving  the  Missouri  Eiver, 
the  Secretary  of  War  is  directed  to  expend  not  exceeding 
twenty-five  thousand  dollars  to  repair  and  protect  the 
works  in  the  neighborhood  of  l^ebraska  City,  in  the  State    NebnakaCity, 
of  Nebraska.  ^•^'^• 

The  unexpended  balance  of  the  appropriation  for  the  8^^«n««^^w, 
improvement  of  the  Suwanee  Eiver,  Florida,  may,  in  the 
discretion  of  the  Secretary  of   War,  be  expended   for 
deepening  the  West  Pass  of  the  Suwanee  Eiver  at  its 
mouth. 

A  sum  not  exceeding  fifteen  thousand  dollars,  or  so  much  ^f^^^  L»ke, 
thereof  as  may  be  necessary,  of  the  money  heretofore  ap-  ^* 
propriated  for  the  construction  of  reservoirs  at  the  head 
waters  of  the  Mississippi  Eiver  may  be  used  and  is  hereby 
made  available  for  the  payment  of  damages  for  lands  and 
tenements  overflowed  or  injured  by  the  construction  of  a 
reservoir  and  dam  at  Gull  Lake,  Minnesota. 

That  the  Secretary  of  War  be,  and  he  is  hereby,  author-  ^^Jhe  wftter  hg. 
ized  to  investigate  the  extent  of  the  obstruction  of  theSatioii'of,etof*  " 
navigable  waters  of  Florida,  Louisiana,  and  other  South 
Atlantic  and  Gulf  States  by  the  aquatic  plant  known  as 
the  water  hyacinth,  and  to  perform  such  experimental 
work  as  he  shall  deem  necessary  to  determine  some  suit- 
able and  feasible  plan  or  method  of  checking  and  removing 
such  obstacle,  so  far  as  it  is  a  hindrance  to  interstate  or 
foreign  commerce,  and  to  report  the  results  of  such  investi- 
gation and  experimental  work;  and  the  sum  of  five 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
is  hereby  appropriated  to  pay  the  cost  thereof. 

That  the  Secretary  of  War  be,  and  he  hereby  is,  directed  wSJSI7Swto 
to  cause  a  survey  to  be  made  to  examine  into  the  feasibility  FiveMiiA  Greek, 
and  advisability  of  the  improvement  of  the  waterway  be-  ^^' 
^nning  at  a  point  at  or  near  the  site  selected  for  Lock 
^Numbered  Thirteen,  on  the  Warrior  Eiver,  and  continuing 
up  Valley  Eiver  from  its  mouth,  following  the  general 
course  of  said  stream,  to  Bessemer,  Alabama;  thence  up 
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the  Valley  to  Birminghara  and  beyond  to  Five  Mile  Creek, 
at  a  point  where  safficient  head  can  be  obtained  to  supply 
water  for  that  part  of  said  ronte  between  Five  Mile  Creek 
and  Bessemer,  Alabama,  so  as  to  seenre  a  channel  to  have 
a  minimum  depth  of  six  feet  and  be  at  least  fifty  feet  in 
width  at  the  water  line,  and  to  ascertain  the  cost  of  such 
improvement,  and  the  cost  of  such  survey  shall  be  defrayed 
from  the  unexpended  balance  of  the  funds  heretofore  ap- 
propriated for  the  improvement  of  the  Black  Warrior  Kiver 
from  Tuscaloosa  to  Daniels  Creek. 

TwT***"*  ^*""'     ^^^  *^®  purchase  of  a  dredge  boat  for  use  in  the  harbor 
Dredge  boat,  improvement  at  Sabine  Pass,  Texas,  one  hundred  thousand 

•**»•  dollars,  and  for  the  expense  of  operating  the  same  during 

the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 
ninety  eight,  thirty  thousand  dollars;  in  all,  one  hundred 
and  thirty  thousand  dollars. 

«  •  «  •  * 

Mobile  Bay,     For  maintaining  and  keeping  open  the  channel  in  Mobile 
^^*'  Bay,  in  the  State  of  Alabama,  tweuty-iive  thousand  dollars, 

or  so  much  thereof  as  may  be  necessary,  to  be  expended 
under  the  direction  of  the  Secretary  of  War  during  the 
fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 
ninety-eight. 
Estimatos.  etc.  And  hereafter  the  Secretary  of  War  shall  annually  sub: 
mit  estimates  in  detail  for  river  and  harbor  improvements 
required  for  the  ensuing  fiscal  year  to  the  Secretary  of  the 
Treasury  to  be  included  in,  and  carried  into  the  sum  total 
of,  the  Book  of  Estimates. 


MiscelUmeoat.  MISCELLANEOUS  OBJBOTS,  WAR  DBPARTMENT. 

northSra*^  etc'      SURVEY  OF    NORTHERN   ANB  NORTHWESTERN   LAKSS: 

lakes.  '  '  For  printing  and  issuing  charts  for  use  of  navigators  and 
electrotyping  plates  for  chart  printing,  two  thousand 
dollars. 

For  surveys,  additions  to,  and  correcting  engraved 
plates,  to  be  available  until  expended,  twenty-five  thou- 
sand dollars. 

TraDsportlng      TRANSPORTATION  OF  REPORTS  AND  HAPB   TO  FOREraH 

COUNTRIES :  For  the  transportation  of  reports  and  maps  to 
foreign  countries  through  the  Smithsonian  Institution,  one 
hundred  dollars. 

•  •  •  •  • 

biS'cmn'Si^BsSn'.     California  Debris  Commission:  For  defraying  the 
voC^J'^^io?    expenses  of  the  Commission   in  carrying  on    the   work 
***   •^*     '  authorized  by  the  Act  of  Congress  approved  March  first, 
eighteen    hundred   and    ninety-three,    fifteen    thousand 
dollars. 
^NewTorkHar-     H ARBOR  OF  NEW  YoRK:  For  prevention  of  obstructive 
and  injurious  deposits  within  the  harbor  and  adjacent  waters 
of  New  York  City: 
in8peotora,et«.     YoT  pay  of  iuspcctors  and  deputy  inspectors,  ofiSoe  force, 
and  expenses  of  office,  ten  thousand  two  hundred  and 
sixty  dollars; 
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For  pay  of  crews  and  maintenance  of  four  steam  tags    v«m«i^ 
and  three  launches,  forty-eight  tliousand  seven  hundred 
and  forty  dollars; 

In  all,  fifty-nine  thousand  dollars. 
•  •  «  •  * 

Deep  Waterways  Commission:  For  surveys  and  ex-^p«>p  ^^^^ 
aminations  (including  estimate  of  cost)  of  deep  waterways  orMtLaiceriind 
and  the  routes  thereof,  between  the  Great  Lakes  and  the^JJJ"**®*****^*^ 
Atlantic  tide  waters,  as  recommended  by  the  report  of  the 
Deep  Waterways  Commission  transmitted  by  the  Presi- 
dent to  Cong^ss  January  eighteenth,  eighteen  hundred 
and  ninety-seven,  one  hundred  and  fifty  thousand  dollars. 
Such  examinations  and  surveys  shall  be  made  by  a  board    Bo«rd  to  mu- 
of  three  engineers,  to  be  designated  by  the  President,  one^^***^ 
of  whom  may  be  detailed  from  the  Engineer  Corps  of  the 
Army,  one  from  the  Coast  and  Geodetic  Survey,  and  one 
shall  be  appointed  from  civil  life. 

That  for  the  purpose  of  ascertaining  the  character  and  g^^riwi.^""' 
value  of  the  improvements  made  at  the  Pass  of  Aransas, 
on  "the  Gulf  coast  of  Texas,  by  the  Aransas  Pass  Harbor 
Company,  a  board  of  three  engineers  shall  be  appointed   Bowdtoexam- 
by  the  President,  from  the  Engineer  Coi-ps  of  the  Armji^^ti!^^''''''" 
and  such  board  shall  personally  make  examination  of  the 
work  done  by  said  company  for  the  purpose  of  deepening 
the  channel  and  removing  the  bar  at  or  near  said  Pass  of 
Aransas. 

It  shall  be  the  duty  of  the  board  so  constituted  to  report  ^>^^^ 
the  depth  of  water  upon  the  bar  at  the  time  of  their  exami- 
nation; the  character  of  the  work  done  and  the  cost  of 
same;  the  character  and  cost  of  any  unfinished  work  con- 
tracted to  be  done  by  said  company;  the  probable  result 
upon  the  deepening  of  the  channel  across  the  bar  of  any 
work  contracted  for  or  contemplated  by  said  company, 
but  not  then  finished ;  the  value  to  the  Government  of  all 
work  done  or  contracted  to  be  done  by  said  company  for 
the  purpose  of  deepening  said  channel  or  removing  said 
bar,  and  such  other  information  as  they  may  deem  essen- 
tial to  be  known  to  Congress  in  making  fhture  provi- 
sion for  the  purchase  of  said  works  by  the  United  States 
Government. 

Said  board  shall  report  the  result  of  their  investigation  K®p«rt. 
to  the  Secretary  of  War  on  or  before  the  first  Monday  in 
December,  eighteen  hundred  and  ninety-seven,  and  the  Sec- 
retary shall  immediately  transmit  the  report  to  Congress; 
and  five  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated  to  pay  the  expenses  of 
the  said  board  and  for  the  services  of  the  said  engineers, 
the  amount  of  such  compensation  for  said  services  to  be 
fixed  by  the  Secretary  of  War. 

Memorial    bridge    across   Potomac    Eiver:  To    Memorial 
enable  the  Chief  of  Engineers  of  the  Army  to  make  theJS*^'  ^^^^'"^ 
necessary  surveys,  soundings,  and  borings,  and  for  secur- 
ing designs  and  estimates  for  a  memorial  bridge  from  the 
most  convenient  point  of  the  Naval  Observatory  grounds, 
or  adjacent  thereto,  across  the  Potomac  Eiver  to  the  most 
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convenient  point  of  the  Arlington  estate  property,  two 
thousand  five  hundred  dollars. 

•  •  «  •  # 

jtote  Dep«t-  UOT)ER  THE  STATE  DEPARTMENT. 

•  •  .     •  #  • 
Kiowftguft  ca-     NioiRAGUA  Ganal  COMMISSION:  To  continue  the  sor- 

'^  CommiMion  to  veys  and  examinations  authorized  by  the  Act  approved 
**^**°eto  "^'' March  second,  eighteen  hundred  and  ninety-flve,  entitled 
^^"^oiVp-MS.  '^An  Act  making  appropriations  for  the  sundry  civil 
expenses  of  the  Government  for  the  fiscal  year  ending  June 
thirtieth,  eighteen  hundred  and  ninety-six,  and  for  other 
purposes,"  into  the  proper  route,  the  feasibility  and  cost 
of  construction  of  the  Nicaragua  Oanal,  with  the  view  of 
making  complete  plans  for  the  entire  work  of  construction 
of  such  canal  as  therein  provided,  one  hundred  and  fifty 
thousand  dollars;  and  to  carry  out  this  purpose  the  Presi- 
dent of  the  United  States  is  authorized  to  appoint,  by  and 
with  the  advice  and  consent  of  the  Senate,  a  commission 
to  consist  of  one  engineer  from  the  Corps  of  Engineers  of 
the  United  States  Army,  one  officer  of  the  Navy,  who  may 
be  taken  from  the  active  or  retired  lists,  and  one  engineer 
from  civil  life,  said  commission  to  have  all  the  powers  and 
duties  conferred  upon  the  commission  provided  for  in  said 
Act. 

•  •  •  •  • 

Approved,  June  4, 1897, 


June  7, 1897.        CHAP.  4.— An  Act  To  adopt  regulationB  for  preyentinff  collisioiis 
upon  certain  harbors,  nyers,  and  inland  waters  of  the  United  States. 

KaviMtion^   Whcrcas  the  provisions  of  chapter  eight  hundred  and  two 
Vol  28.^pp.  82,     of  thc  laws  of  eighteen   hundred  and  ninety,  and  l^e 
^voL»  p  881       amendments  thereto,  adopting  regulations  for  preveD^ 
'  '  ing  collisions  at  sea,  apply  to  all  waters  of  the  United 

States  connected  with  the  high  seas  navigable  by  sea- 
going vessels,  except  so  far  as  the  navigation  of  any  har- 
bor, river,  or  inland  waters  is  regulated  by  special  roles 
duly  made  by  local  authority;  and 
Inland  vftten.  Whercas  it  is  desirable  that  the  regulations  relating  to  the 
navigation  of  all  harbors,  rivers,  and  inland  waters  of  the 
United  States,  except  the  Great  Lakes  and  their  con- 
necting and  tributary  waters  as  far  east  as  Montreal  and 
the  Red  River  of  the  North  and  rivers  emptying  into 
the  Gulf  of  Mexico  and  their  tributaries,  shall  be  stated 
in  one  Act:  Therefore, 
p^flJSt*"ii?     -^^  ^^  endcted  by  the  Senate  and  House  of  Rq^esentatires 
■ions.  '  of  the  United  States  of  America  in  Congress  a^ssembled,  That 

the  following  regulations  for  preventing  collision  shall  be 
followed  by  all  vessels  navigating  all  harbors,  rivers,  and 
inland  waters  of  the  United  States,  except  the  Great  bakes 
and  their  connecting  and  tributary  waters  as  far  east  as 
Montreal  and  the  Red  River  of  the  North  and  riversempty- 
ing  into  the  Gulf  of  Mexico  and  their  tributaries,  and  are 
hereby  declared  special  rules  duly  made  by  local  authoritiy : 
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CHAP.  3. — An  Act  Making  appropriations  for  the  current  and     June  7, 1897. 
contingent  expenses  of  the  Indian  Department  and  for  falfilling  treaty 
stipulations  with  various  Indian  tribes  for  the  fiscal  year  ending  June 
thirtieth,  eighteen  hundred  and  ninety -eight,  and  for  other  purposes. 

Be  it  encoded  by  the  Senate  and  Hoiise  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That  ^^^f  JJJp^^; 
the  following  sums  be,  and  they  are  hereby,  appropriated,  tions. 
out  of  any  money  in  the  Treasury  not  otherwise  appropri- 
ated, for  the  purpose  of  paying  the  current  and  contingent 
expenses  of  the  Indian  Department  in  full  compensation 
for  all  offices  the  salaries  for  which  are  specially  provided 
for  herein  for  the  service  of  the  fiscal  year  ending  June 
thirtieth,  eighteen  hundred  and  ninety-eight,  and  fulfilling 
treaty  stipulations  for  the  various  Indian  tribes,  namely: 

•  •  •  •  • 

For  completing  the  necessary  surveys  within  the  Chip-    surveys. 
pewa  Indian  Eeservation  in  Minnesota,  including  expenses 
of  examining  and  appraising  pine  lands,  under  the  provi- 
sions of  the  Act  approved  January  fourteenth,  eighteen  hun- 
dred and  eighty-nine,  to  be  reimbursed  to  the  United  States 
out  of  proceeds  of  the  sale  of  their  lands,  fifty  thousand 
dollars:  Provided^  That  all  lands  acquired  and  sold  by    Proviso. 
the  United  States  under  the  "  Act  for  the  reUef  and  civili-  tiot  ^*^°^^'^ 
zation  of  the  Chippewa  Indians  in  the  State  of  Minnesota," 
approved  January  fourteenth,  eighteen  hundred  and  eighty- 
nine,  shall  be  subject  to  the  right  of  the  United  States  to 
construct  and  maintain  dams  for  the  purpose  of  creating 
reservoirs  in  aid  of  navigation,  and  no  claim  or  right  of   u.s.iiot  liable 
compensation  shall  accrue  fipom  the  overflowing  of  said  °''**^®^  ®^*- 
lands  on  account  of  the  construction  and  maintenance  of 
such  dams  or  reservoirs.    And  the  Secretary  of  War  shall 
furnish  the  Commissioner  of  the  General  Land  Office  a  list 
of  such  lands,  with  the  particular  tracts  appropriately  de- 
scribed, and  in  the  disposal  of  each  and  every  one  of  said 
tracts,  whether  by  sale,  by  allotment  in  severalty  to  individ- 
ual Indians,  or  otherwise,  under  said  Act,  the  provisions  of 
this  paragraph  shall  enter  into  and  form  a  part  of  the  con- 
tract of  purchase  or  transfer  of  title. 

*  •  •  •  * 

Approved,  June  7, 1897. 
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Pbeldunaby. 

In  the  following  rules  every  steain-vessel  which  is  under  ^Meaning  of 
sail  and  not  under  steam  is  to  be  considered  a  sailing- ves-    samogveaML 
sel,  and  every  vessel,  under  steam,  whether  under  sail  or    steam  ve«id. 
not,  is  to  be  considered  a  steam  vessel. 

The  word  ^^  steam-vessel "  shall  include  any  vessel  pro- 
pelled by  machinery. 

A  vessel  is  "under  way,"  within  the  meaning  of  these    " iinder way/' 
rules,  when  she  is  not  at  anchor,  or  made  fast  to  the  shore^ 
or  aground. 

EuLBs  Concerning  Lights,  and  so  forth.         ,  Ruiatoonoeni. 

'  ing  lights,  etc 

The  word  "  visible  "  in  these  rules,  when  applied  to  lights, ..  JJ^^jJ  ?."  *  ®' 
shall  mean  visible  on  a  dark  night  with  a  clear  atmosphere. 

Article  1.  The  rules  concerning  lights  shall  be  com-  iJ^!**'^'®^ 
plied  with  in  all  weathers  from  sunset  to  sunrise,  and  dur-^ 
ing  such  time  no  other  lights  which  may  be  mistaken  for 
the  prescribed  lights  shall  be  exhibited. 

Art.  2.  A  steam-vessel  when  under  way  shall  carry — 

J  a)  On  or  in  front  of  the  foremast,  or,  if  a  vessel  without  a 
oremast,  then  in  the  fore  part  of  the  vessel,  a  bright  white    steam  TemeU 
light  so  constructed  as  to  show  an  unbroken  light  over  an  Sgh? forward ^^ 
arc  of  the  horizon  of  twenty  points  of  the  compass,  so  fixed 
as  to  throw  the  light  ten  points  on  each  side  of  the  vessel, 
namely,  from  right  ahead  to  two  points  abaft  the  beam  on 
either  side,  and  of  such  a  character  as  to  be  visible  at  a  dis-    viaibiutj. 
tance  of  at  least  five  miles. 

(b)  On  the  starboard  side  a  green  light  so  constructed  as  .j^JJ^  i}f^** 
to  show  an  unbroken  light  over  an  arc  of  thfe  horizon  of  ten "  '  *" 
points  of  the  compass,  so  fixed  as  to  throw  the  light  from 

right  ahead  to  two  points  abaft  the  beam  on  the  starboard 
side,  and  of  such  a  character  as  to  be  visible  at  a  distance 
of  at  least  two  miles. 

(c)  On  the  port  side  a  red  light  so  constructed  as  to  show  Red  Ught,port 
an  unbroken  light  over  an  arc  of  the  horizon  of  ten  points  •***• 

of  the  compass,  so  fixed  as  to  throw  the  light  from  right 
ahead  to  two  points  abaft  the  beam  on  the  port  side,  and  of 
such  a  character  as  to  be  visible  at  a  distance  of  at  least   viaibiUty. 
two  miles. 

(d)  The  said  green  and  red  sidelights  shall  be  fitted  with  inboard  screeDs 
inboard  screens  projecting  at  least  three  feet  forward  fromughtoT"*"*^"^ 
the  light,  so  as  to  prevent  these  lights  from  being  seen 

across  the  bow. 

(e)  A  sea-going  steam-vessel  when  under  way  may  carry    Additional 
an  additional  white  light  similar  in  construction  to  the  light  '^^^"«^*- 
mentioned  in  subdivision  (a).    These  two  lights  shall  be  so 

placed  in  line  with  the  keel  that  one  shall  be  at  least  fifteen 
feet  higher  than  the  other,  and  in  such  a  position  with  ref  Position,  eto, of 
erence  to  each  other  that  the  lower  light  shall  be  forward  *^**''^**"«*'*»- 
of  the  upper  one.  The  vertical  distance  between  these  lights 
shall  be  less  than  the  horizontal  distance,  (f )  All  steam- 
vessels  (except  sea-going  vessels  and  ferry-boats),  shall 
carry  in  addition  to  green  and  red  lights  required  by  article 
two  (b),  (c),  and  screens  as  required  by  article  two  (d),  a 
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t^°*wtou*Yi2^®^^*^^^^^'°^®^^  two  white  lights;  the  after-light  being  car- 
two  w       g    .  ^^^^  ^^  .^^  elevation  at  least  fifteen  feet  above  the  light  at  the 
head  of  the  vessel.    The  head-light  shall  be  so  oonstructed 
as  to  show  an  nnbroken  light  through  twenty  points  of  the 
compass,  namely,  from  right  ahead  to  two  points  abaft  the 
beam  on  either  side  of  the  vessel,  and  the  after-light  so  m 
to  show  all  around  the  horizon. 
towtoT  •nSth^J     Art.  3.  A  steam-vessel  when  towing  another  vessel  shall, 
T«ii»er  in  addition  to  her  side-lights,  carry  two  bright  white  lights 

Lighu.  jjj  ^  vertical  line  one  over  the  other,  not  less  than  three  teet 

mOTe^thMioiQe!'^  *P*^^  *^^^  whou  towing  morc  than  one  vessel  shall  carry  an 
Addi  tionai  additional  bright  white  light  three  feet  above  or  below  such 
light.  lights,  if  the  length  of  the  tow  measuring  from  the  stern  of 

the  towing  vessel  to  the  stern  of  the  last  vessel  towed  ex- 
ceeds six  hundred  feet.    Each  of  these  lights  shall  be  of 
Character  and  the  Same  coustructiou  and  character,  and  shall  be  carried 
posiUoD  of  lights  in  the  same  position  as  the  white  light  mentioned  in  article 
two  (a)  or  the  after  range  light  mentioned  in  article  two(f). 
Sman    white      Such  stcaui  vcssel  may  carry  a  small  white  light  abaft  the 
light ahaft.        funnel  or  aftermast  for  the  vessel  towed  to  steer  by,  bat 
stricted."*^   ^  ^uch  light  shall  not  be  visible  forward  of  the  beam. 

Sailing  vesaei     ART.  5.  A  sailing-vcssel  uudcr  way  or  being  towed  ahall 
under  wav  or  be-  carry  the  Same  lights  as  are  prescribed  by  article  two  for  a 
*°£ighto/'         steam- vessel  under  way,  with  the  exception  of  the  white 
lights  mentioned  therein,  which  they  shall  never  carry. 
R    u  re  seis     ^^^'  ^'  Whcnevcr,  as  in  the  case  of  vessels  of  less  than 
nnd^Jwa/rnbadten  gross  tons  uudcr  way  during  bad  weather,  the  green 
^Eihibition  of  *^^  ^^  side-lights  can  not  be  fixed,  these  lights  shaJl  be 
portable ughu.  kept  at  hand,  lighted  and  ready  for  use;  and  shall,  on  the 
approach  of  or  to  other  vessels,  be  exhibited  on  their  re- 
spective sides  ih  sufficient  time  to  prevent  collision,  ui  sach 
manner  as  to  make  them  most  visible,  and  so  that  the  green 
light  shall  not  be  seen  on  the  port  side  nor  the  red  light  on 
the  starboard  side,  nor,  if  practicable,  more  than  two  points 
abaft  the  beam  on  their  respective  sides.    To  make  theoM 
of  these  portable  lights  more  certain  and  easy  the  lanterns 
containing  them  shall  each  be  painted  outside  with  thecolor 
of  the  light  they  respectively  contain,  and  shall  be  provided 
with  proper  screens. 
Rowingboata.      ART.  7.  Bowiug  boats,  Whether  under  oars  or  sail,  sh&ll 
Lantern.        havo  ready  at  hand  a  lantern  showing  a  white  light  which 
shall  be  temporarily  exhibited  in  sufficient  time  to  preyent 
collision. 
Pilot  veaseu     ART.  8.  Pilot-vesscls  whcu  engaged  on  their  station  on 
on  pilotage  d!ity*  pilotage  duty  shall  not  show  the  lights  required  for  other 
vessels,  but  shall  carry  a  white  light  at  the  masthead,  via- 
ble all  around  the  horizon,  and  shall  also  exhibit  a  fiarenp 
light  or  flare-up  lights  at  short  intervals,  which  shall  Dever 
exceed  fifteen  minutes. 
Approach  of  or     On  the  near  approach  of  or  to  other  vessels  they  shall 
to  other  yeswie.  ^^^^^  ^^^^jj.  gide-lights  lighted,  ready  for  use,  and  shall  flash 
or  show  them  at  short  intervals,  to  indicate  the  direction  in 
which  they  are  heading,  but  the  green  light  shall  not  be 
shown  on  the  port  side  nor  the  red  light  on  the  starboard 
side. 
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A  pilot-vessel  of  sucli  a  class  as  to  be  obliged  to  go  along-  aiS?  sWe**/ *a 
side  of  a  vessel  to  put  a  pilot  on  board  may  show  the  white  veMei,  eto. 
light  instead  of  carrying  it  at  the  masthead,  and  may, 
instead  of  the  colored  lights  above  mentioned,  have  at  hand, 
ready  for  use,  a  lantern  with  a  green  glass  on  the  one  side 
and  a  red  glass  on  the  other,  to  be  used  as  prescribed  above. 

Pilot-vessels,  when  not  engaged  on  their  station  on  pilot-    Piiotyeaaeis 
age  duty,  shall  carry  Ughts  similar  to  those  of  other  vessels  SS^ty!'''  ^*^''^***'  ' 
of  their  tonnage. 

Abt.  9.  (a)  Fishing-vessels  of  less  than  ten  gross  tons,  ^^^{J5j"t1.a?ton 
when  under  way  and  when  not  having  their  nets,  trawls,  grof^iiB,"under 
dredges,  or  lines  in  the  water,  shall  not  be  obliged  to  carry  J^jy»  •^•'  ^»'»- 
the  colored  side-lights;  but  every  such  vessel  shall,  in  lieu 
thereof,  have  ready  at  hand  a  lantern  with  a  green  glass  on 
one  side  and  a  red  glass  on  the  other  side,  ancl  on  approach- 
ing to  or  being  approached  by  another  vessel  such  lantern 
shall  be  exhibited  in  sufficient  time  to  prevent  collision,  so 
that  the  green  light  shall  not  be  seen  on  the  port  side  nor 
the  red  light  on  the  starboard  side. 

(b)  All  fishing- vessels  and  hshing-boats  of  ten  gross  tons   of  ten  groM 
or  upward,  when  under  way  and  when  not  having  their '^"**''*p''*^- 
nets,  trawls,  dredges,  or  lines  in  the  water,  shall  carry  and 

show  the  same  lights  as  other  vessels  under  way. 

(c)  All  vessels,  when  trawling,  dredging,  or  fishing  with^^^i  j^e» 
any  kind  of  drag-nets  or  lines,  shall  exhibit,  from  some  part 

of  the  vessel  where  they  can  be  best  seen,  two  lights.  One 
of  these  lights  shall  be  red  and  the  other  shall  be  white. 
The  red  light  shall  be  above  the  white  light,  and  shall  be  at 
a  vertical  distance  from  it  of  not  less  than  six  feet  and  not 
more  than  twelve  feet;  and  the  horizontal  distance  between 
them,  if  any,  shall  not  be  more  than  t^n  feet.  These  two 
lights  shall  be  of  such  a  character  and  contained  in  lanterns 
of  such  construction  as  to  be  visible  all  round  the  horizon, 
the  white  light  a  distance  of  not  less  than  three  miles  and 
the  red  light  of  not  less  than  two  miles. 

(d)  Rafts,  or  other  water  craft  not  herein  provided  for,  J^^^  ^^'^ 
navigating  by  hand  power,  horse  power,  or  by  the  current 

of  the  river,  shall  carry  one  or  more  good  white  lights, 
which  shall  be  placed  in  such  manner  as  shall  be  prescribed 
by  the  Board  of  Supervising  Inspectors  of  Steam  Vessels. 

Art.  10.  A  vessel  which  is  being  overtaken  by  another,  o^*?taken*bf 
except  a  steam- ves'sel  with  an  after  range-light  showing  all  another, 
around  the  horizon,  shall  show  from  her  stern  to  such  last- 
mentioned  vessel  a  white  light  or  a  fiare-up  light. 

Art.  11.  A  vessel  under  one  hundred  and  fifty  feet  in  onlhlJSdreTand 
length  when  at  anchor  shall  carry  forward,  where  it  can  best  fifty  feet  in 
be  seen,  but  at  a  height  not  exceeding  twenty  feet  above  eSorf^  '  **  *°" 
the  hull,  a  white  light,  in  a  lantern  so  constructed  as  to  show 
a  clear,  uniform,  and  unbroken  light  visible  all  around  the 
horizon  at  a  distance  of  at  least  one  mile. 

A  vessel  of  one  hundred  and  fifty  feet  or  upwards  iii  and^Sfty'^feSf^ 
length  when  at  anchor  shall  carry  in  the  forward  part  ofupw^rd    in 
the  vessel,  at  a  height  of  not  less  than  twenty  and  not^*°«*^* 
exceeding  tbrty  feet  above  the  hull,  one  such  light,  and  at 
or  near  the  stern  of  the  vessel,  and  at  such  a  height  that  it 
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shall  be  not  less  than  fifteen  feet  lower  than  the  forward 
light,  another  sach  light. 
Length   gov-     The  length  of  a  vessel  shall  be  deemed  to  be  the  length 
ejTied  by  '•^appearing  in  her  certificate  of  registry. 
n'^i*Juj***h'*     Art.  12.  Every  vessel  may,  if  necessary,  in  order  to 
DwonMiy.'*^  ^  attract  attention,  in  addition  to  the  lights  which  she  is  by 
these  rules  required  to  carry,  show  a  flare  np  light  or  use 
any  detonating  signal  that  can  not  be  mistaken  for  a  dis- 
tress signal, 
ffliip*  of  WW     Art.  13.  Nothing  in  these  rnles  shall  interfere  with  the 
""speciia^aies  operation  of  any  special  roles  made  by  the  Government  of 
SmTu  "hu^te '  *"y  nation  with  respect  to  additional  station  and  signal 
not   inierferad  lights  for  two  or  moro  ships  of  war  or  for  vessels  sailing 
with,6t4>.  under  convoy,  or  with  the  exhibition  of  recognition  signals 

adopted  by  shipowners,  which  have  been  authorized  by 
their  respective  Governments,  and  duly  registered  and 
published. 
dTSkii^^  Art.  14.  A  steam-vessel  proceeding  nnder  sail  only,  but 
"nlylSgniii/*  having  her  funnel  up,  may  carry  in  daytime,  forward,  where 
it  can  best  be  seen,  one  black  ball  or  shape  two  feet  in 
diameter. 

Soand  signols  SOUND  SIGNALS  FOR  FOO,  AND  SO  FORTH, 

for  fog,  etc.  ' 

Art.  15.  All  signals  prescribed  by  this  article  for  vessels 
under  way  shall  be  given : 
♦*stoam  TOO-     1,  By  "  steam-vcssels  "  on  the  whistle  or  siren. 
**\saiiing  v6§.     2.  By  " Sailing- vcsscls '*  and  '*  vessels  towed"  on  the  fog 
sole,  "etc.         horn. 

•'^/*ion*  *d     The  words  "prolonged  blast  "used  in  this  article  shall 
biaata."^"^^   mean  a  blast  of  from  four  to  six  seconds  duration. 

Soand  instra.  A  steamvosscl  shall  be  provided  with  an  efficient  whistle 
vid6dstewl??2'  <>i'  siren,  sounded  by  steam  or  by  some  substitute  for  steam, 
Mb-  so  placed  that  the  sound  may  not  be  intercepted  by  any 

obstruction,  and  with  an  efficient  fog  horn ;  also  with  an 
efficient  bell.  A  sailing-vessel  of  twenty  tons  gross  ton- 
nage or  upward  shall  be  provided  with  a  similar  fog  horn 
and  bell. 
Signals  In  fog,  lu  fog,  mist,  falling  snow,  or  heavy  rainstorms,  whether 
mist,  etc.  i^y  ^g^y  ^^^  u { gli t ,  the  signals  described  in  this  article  shall 

be  used  as  follows,  namely: 
stoam  V68B61     (a)  A  stcam-vessel  under  way  shall  sound,  at  intervals 
nm  er  way.        ^^  ^^^  more  than  one  minute,  a  prolonged  blast. 

Sailing  vosnei     (c)  A  sailing-vessol  under  way  shall  sound,  at  intervals 
under  way.        ^^  ^^^  more  than  one  minute,  when  on  the  starboard  tack, 
one  blast;  when  on  the  port  tack,  two  blasts  in  succession, 
and  when  with  the  wind  abaft  the  beam,  three  blasts  in 
succession. 
cbS*'**  •*  *"•     (d)  A  vessel  when  at  anchor  shall,  at  intervals,  of  not 
more  than  one  minute,  ring  the  bell  rapidly  for  about  five 
seconds, 
tow^  ""*"**     (^)  ^  steam-vessel  when  towing,  shall,  instead  of  the 
signals  prescribed  in  subdivision  (a)  of  this  article,  at 
intervals  of  not  more  than  one  minute,  sound  three  blasts 
V6s«>i  towed  *^  s'lccession,  namely,  one  prolonged  blast  followed  by  two 
*  short  blasts.    A  vessel  towed  may  give  this  signal  and  she 
shall  not  give  any  other.  ^  , 
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(f)  All  rafts  or  other  water  craft,  not  lierein  provided  for,  ^^Jj'j^*****®' 
navigating  by  hand  iwwer,  horse  power,  or  by  the  current  ^*  ^®     " 
of  the  river,  shall  soand  a  blast  of  the  fog-horn,  or  equiva- 
lent signal,  at  intervals  of  not  more  than  one  minute. 

Speed  op  Ships  to  be  Moderate  in  Fog,  and  so  ,  speed  of  shipe 

forth. 

Art.  16.  Every  vessel  shall,  in  a  fog,  mist,  falling  snow,    To  be  modern 
or  heavy  rainstorms,  go  at  a  moderate  speed,  having  care-  ^^ 
fal  regard  to  the  existing  circumstances  and  conditions. 

A  steam-vessel  hearing,  apparently  forward  of  her  beam,    stoppage  of  en- 
the  fog  signal  of  a   vessel  the  position  of  which  fs  not SmSltion^et^'* 
ascertained  shall,  so  far  as  the  circumstances  of  the  case 
admit,  stop  her  engines,  and  then  navigate  with  caution 
until  danger  of  collision  is  over. 

Steering  and  Sailing  Eules.  5***'*°?   ■"* 

Bailing  nues. 
preliminary — ^RISK  OF  COLLISION. 

Risk  of  collision  can,  when  circumstances  permit,  be    Aacertatament 
ascertained  by  carefully  watching  the  compass  bearing  of  jf^^k  of  com- 
an  approaching  vessel.    If  the  bearing  does  not  appreciably 
change,  such  risk  should  be  deemed  to  exist. 

Art.  17.  When  two  sailing-vessels  are  approaching  one  ^^^  sailing 
another,  so  as  to  involve  risk  of  collision,  one  of  them  shall  vesaeisapproaoh- 
keep  out  of  the  way  of  the  other  as  follows,  namely :  iX^'^Sf^S^id! 

(a)  A  vessel  which  is  running  free  shall  keep  out  of  the^n^o'wiiuaiaii. 
way  of  a  vessel  which  is  close-hauled. 

(b)  A  vessel  which  is  close  hauled  on  the  port  tack  shall 
keep  out  of  the  way  of  a  vessel  which  is  closed-hauled  on 
the  starboard  tack. 

(c)  When  both  are  running  free,  with  the  wind  on  diflFer- 
ent  sides,  the  vessel  which  has  the  wind  on  the  port  side 
shall  keep  out  of  the  way  o^the  other. 

(d)  When  both  are  running  free,  with  the  wind  on  the 
same  side,  the  vessel  which  is  to  the  windward  shall  keep 
out  of  the  way  of  the  vessel  which  is  to  the  leeward. 

(e)  A  vessel  which  has  the  wind  aft  shall  keep  out  of  the 
way  of  the  other  vessel. 

Art.  18.  KULE  I.  When  steam- vessels  are  approaching  ^pJ^^JJ^ 
each  other  head  and  head,  that  is,  end  on,  or  nearly  so,  it<»cn  othm  enS 
Bhall  be  the  duty  of  each  to  pass  on  the  port  side  of  the^'^' 
other;  and  either  vessel  shall  give,  as  a  signal  of  her  inten- 
tion, one  short  and  distinct  blast  of  her  whistle,  which  the 
other  vessel  shall  answer  promptly  by  a  similar  blast  of 
her  whistle,  and  thereupon  such  vessels  shall  pass  on  the 
port  side  of  each  other.    But  if  the  courses  of  such  vessels 
are  so  far  on  the  starboard  of  each  other  as  not  to  be  con- 
sidered as  meeting  head  and  head,  either  vessel  shall  imme- 
diately give  two  short  and  distinct  blasts  of  her  whistle, 
which  the  other  vessel  shall  answer  promptly  by  two  simi- 
lar blasts  of  her  whistle,  and  they  shall  pass  on  the  star- 
board side  of  each  other. 

The  foregoing  only  applies  to  cases  where  vessels  are  caw?.'*  ^**'''^* 
meeting  end  on  or  nearly  end  on,  in  such  a  manner  as  to^^    '      . 
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involve  risk  of  collision ;  in  other  words,  to  cases  in  wWcli, 
by  day,  each  vessel  sees  the  masts  of  the  other  in  a  line,  or 
nearly  in  a  line,  with  her  own,  and  by  night  to  cases  in 
which  each  vessel  is  in  snch  a  position  as  to  see  both  the 
side-lights  of  the  other. 
iDftppUoabie     It  docs  not  apply  by  day  to  cases  in  which  a  vessel  sees 
another  ahead  crossing  her  own  coarse,  or  by  night  to  cases 
where  the  red  light  of  one  vessel  is  opposed  to  the  red  light 
of  the  other,  or  where  the  green  light  of  one  vessel  is 
opposed  to  the  green  light  of  the  other,  or  where  a  red  li|rht 
without  a  green  light  or  a  green  light  without  a  red  light, 
is  seen  ahead,  or  where  both  green  and  red  lights  are  seen 
anywhere  bat  ahead. 
FafliBg  to  nn.     BuLE  III.  If,  whcn  stcam-vessels  are  approaching  each 
ItS!l1>f*th^t]b!?.  other,  either  vessel  fails  to  understand  the  course  or  in- 
tention of  the  other,  from  any  cause,  the  vessel  so  in  doubt 
shall  immediately  signify  the  same  by  giving  several  short 
and  rapid  blasts,  not  less  than  four,  of  the  steam -whistle, 
steam    tmmi     Rulb  V.  Whenever  a  steam-vessel  is  nearing  a  short 
bend  "or  carvVin  bcud  or  curvo  in  the  channel,  where,  from  the  height  of  the 
thechaDnei^eto.  bauks  or  Other  cause,  a  steam-vessel  approaching  from  the 
opposite  direction  can  not  be  seen  for  a  distance  of  half  a 
mile,  such  steam-vessel,  when  she  shall  have  arrived  within 
half  a  mile  of  such  curve  or  bend,  shall  give  a  signal  hy  one 
long  blast  of  the  steam- whistle,  which   signal  shall  be 
answered  by  a  similar  blast,  given  by  any  approaching 
steam-vessel  that  may  be  within  hearing.    Should  snch 
signal  be  so  answered  by  a  steam- vessel  apon  the  farther 
side  of  such  bend,  then  the  usual  signals  for  meeting  and 
passing  shall  immediately  be  given  and  answered;  hut, if 
the  first  alarm  signal  of  such  vessels  be  not  answered,  she 
is  to  consider  the  channel  clear  and  govern  herself  accord- 
ingly, 
steam  Teasels     When  stcam-vesscls  are  moved  from  their  docksor  berths, 
SSS^Ite!"*'^**'^  and  other  boats  are  liable  to  pass  from  any  direction  toward 
them,  they  shall  give  the  same  signal  as  in  the  case  of  ves- 
sels meeting  at  a  bend,  but  immediately  after  clearing  the 
berths  so  as  to  be  fully  in  sight  they  shall  be  governed  by 
the  steering  and  sailing  rules. 
8e?"di2w?^to     ^^^^  VIII.  When   steam- vessels  are  running  in  the 
pass  ^nJthersame  direction,  and  the  vessel  which  is  astern  shall  desire 
giin|inthesarae  ^q  pasB  ou  the  right  or  Starboard  hand  of  the  vessel  ahead, 
she  shall  give  one  short  blast  of  the  steam -whistle,  as  a 
signal  of  such  desire,  and  if  the  vessel  ahead  answers  with 
one  blast,  she  shall  put  her  helm  to  port;  or  if  she  shall 
desire  to  pass  on  the  left  or  port  side  of  the  vessel  ahead, 
she  shall  give  two  short  blasts  of  the  steam- whistle  as  ft 
signal  of  such  desire,  and  if  the  vessel  ahead  answers  with 
two  blasts,  shall  put  her  helm  to  starboard;  or  if  the  ves- 
sel ahead  does  not  think  it  safe  for  the  vessel  astern  to 
attempt  to  pass  at  that  point,  she  shall  immediately  signify 
the  same  by  giving  several  short  and  rapid  blasts  of  the 
Bteam-whistle,  not  less  than  four,  and  under  no  circnm- 
stances  shall  the  vessel  astern  attempt  to  pass  the  vessel 
ahead  until  such  time  as  they  have  reached  a  point  where 
it  can  be  safely  done,  when  said  vessel  ahead  shall  signiijr 
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her  willingness  by  blowing  the  proper  signals.  The  vessel 
ahead  shall  in  no  case  attempt  to  cross  the  bow  or  crowd 
upon  the  course  of  the  passing  vessel. 

EULE  IX.  The  whistle  signals  provided -in  the  rules    whisUe  sig- 
under  this  article,  for  steam-vessels  meeting,  passing,  or  fteamerain  night 
overtaking,  are  never  to  be  used  except  when  steamers  are  jfhomiBe  ^^^V' 
in  sigbt  of  each  other,  and  the  course  and  position  of  each  aignSs.**     ^^ 
can  be  determined  in  the  daytime  by  a  sight  of  the  vessel 
itself,  or  by  night  by  seeing  its  signal  lights.    In  fog,  mist, 
falling  snow  or  heavy  rainstorms,  when  vessels  can  not  so 
see  each  other,  fog-signals  only  must  be  given. 

Art.  19.  When  two  steam  vessels  are  crossing,  so  as  to    Twogteiimv««. 
involve  risk  of  collision,  the  vessel  which  has  the  other  q^  "«*•  ««»"»«• 
her  own  starboard  side  shall  keep  out  of  the  way  of  the 
other. 

Art.  20.  When  a  steam-vessel  and  a  sailing-vessel  are   ]J^«e  risk  of 
proceeding  in  such  directions  as  to  involve  risk  of  collision,  t?  avoid  salS^ 
the  steam- vessel  shall  keep  out  of  the  way  of  the  sailing-  v«»»«is. 
vessel. 

Art.  21.  Where,  by  any  of  these  rules,  one  of  the  two  what  Tessei 
vessels  is  to  keep  out  of  the  way,  the  other  shall  keep  her  JJjJ^^^p  ^^^ 
course  and  speed. 

Art.  22.  Every  vessel  which  is  directed  by  these  rules  crosaingaiiead. 
to  keep  out  of  the  way  of  another  vessel  shall,  if  the  cir- 
cumstances of  the  case  admit,  avoid  crossing  ahead  of  the 
other. 

Art,  23.  Every  steam-vessel  which  is  directed  by  these   certain veaseis 
rules  to  keep  out  of  the  way  of  another  vessel  shall,  on^^^^®**"^*^* 
approaching  her,  if  necessary,  slacken  her  speed  or  stop 
or  reverse. 

Art.  24.  Notwithstanding  anything  contained  in  these  vesseu  over- 
rules  every  vessel,  overtaking  any  other,  shall  keep  out  of  ^jjf  ©t^°^*^**' 
the  way  of  the  overtaken  vessel. 

Every  vessel  coming  up  with  another  vessel  from  any  Deflnition  of 
direction  more  than  two  points  abaft  her  beam,  that  is,  in  ^«^;frt*i^i»«^®» 
such  a  position,  with  reference  to  the  vessel  which  she  is 
overtaking  that  at  night  she  would  be  unable  to  see  either 
of  that  vessel's  side-lights,  shall  be  deemed  to  be  an  over- 
taking vessel;  and  no  subsequent  alteration  of  the  bearing 
between  the  two  vessels  shall  make  the  overtaking  vessel 
a  crossing  vessel  within  the  meaning  of  these  rules,  or 
relieve  her  of  the  duty  of  keeping  clear  of  the  overtaken 
vessel  until  she  is  finally  past  and  clear. 

As  by  day  the  overtaking  vessel  can  not  always  know    By  day. 
with  certainty  whether  she  is  forward  of  or  abaft  this  direc- 
tion from  the  other  vessel  she  should,  if  in  doubt,  assume 
that  she  is  an  overtaking  vessel  and  keep  out  of  the  way. 

Art.  25.  In  narrow  channels  every  steam-vessel  shall,  jn^iJlrrow  *chan^ 
when  it  is  safe  and  practicable,  keep  to  that  side  of  the  noi?*"**^  ^ 
fair-way  or  mid-channel  which  lies  on  the  starboard  side  of 
such  vessel. 

Art.  26.  Sailing-vessels  under  way  shall  keep  out  of  the    saiung  veesois 
way  of  sailing-vessels  or  boats  fishing  with  nets,  or  lines,  or  JJ^jY  7elleu 
trawls.    This  rule  shall  not  give  to  any  vessel  or  boat  en-  flBhing,  eto. 
gaged  in  fishing  the  right  of  obstructing  a  fair- way  used  by 
vessels  other  than  fishing- vessels  or  boats. 
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j^JP^2lS£**S     -^J^T.  27.  In  obeying  and  construing  these  rules  due  re- 
cKiffMkoy.  gard  shall  be  had  to  all  dangers  of  navigation  and  collision, 

and  to  any  special  circumstances  which  may  render  a  de- 
parture from.the  above  rules  necessary  in  order  to  avoid 
immediate  danger. 

fo?*vess?ffii    Sound   Signals   for  Vessels  in  Sight  of  owe 
Stier."*'  **"* "'  Another. 

Art.  28.  When  vessels  are  in  sight  of  one  another  a 
steam-vessel  under  way  whose  engines  are  going  at  full 
speed  astern  shall  indicate  that  fact  by^ three  short  blasts 
on  the  whistle. 

de?Vir<S?oJSi-^o  Vessel  Under  any  Cihcumstances  to  Neglect 

stances   to  nog-  PROPER    PRECAUTIONS, 

lect  proper  pre- 

Art.  29.  Nothing  in  these  rules  shall  exonerate  any  ves- 
sel, or  the  owner  or  master  or  crew  thereof,  from  the  eonae- 
quences  of  any  neglect  to  carry  lights  or  signals,  or  of  any 
neglect  to  keep  a  projier  lookout,  or  of  the  neglect  of  any 
precaution  which  may  be  required  by  the  ordinary  practice 
of  seamen,  or  by  the  special  circumstances  of  the  case. 
or^wvSiuo  7w-     ^^T*  ^^'  ^^®  exhibition  of  any  light  on  board  of  a  vessel 
Misr^tomponSr  of  war  of  the  United  States  or  a  revenue  cutter  maybe  sus- 
J}f**'***'*'*»"**®pended  whenever,  in  the  opinion  of  the  Secretary  of  the 
Navy,  the  commander  in  chief  of  a  squadron,  or  the  com- 
mander of  a  vessel  acting  singly,  the  special  character  of 
the  service  may  require  it. 

^strsss  sig.  Distress  Signals. 

Art.  31.  When  a  vessel  is  in  distress  and  requires  assist- 
ance from  other  vessels  or  from  the  shore  the  following  shall 
be  the  signals  to  be  used  or  displayed  by  her,  either  together 
or  separately,  namely: 

Xnthedaytims.  IN  THE  DAYTIME. 

A  continuous  sounding  with  any  fog-signal  apparatus,  or 
firing  a  gun. 

At  night.  AT  NIGHT. 

First.  Flames  on  the  vessel  as  from  a  burning  tar  barrel, 
oil  barrel,  and  so  forth. 

Second.  A  continuous  sounding  with  any  fog-signal  appa- 
ratus, or  firing  a  gun. 
Rales  to  be  08-     Sec.  2.  That  the  supervising  inspectors  of  steam-vessels 
S?hul*eto.**  ***a"d  the  Supervising  Inspector-General  shall  establish  such 
rule«  to  be  observed  by  steam  vessels  in  passing  each  other 
and  as  to  the  lights  to  be  carried  by  ferry-boats  and  by 
barges  and  canal-boats  when  in  tow  of  steam-vessels,  DOt 
inconsistent  with  the  provisions  of  this  Act,  as  they  firom 
time  to  time  may  deem  necessary  for  safety,  which  rales 
Deoiared  spe-  whou  approved  by  the  Secretary  of  the  Trea«niy,  are  hereby 
voiLaf;SfM8.  declared  special  rules  duly  made  by  local  authority,  as  pro- 
vided for  in  article  thirty  of  chapter  eight  hundred  and  two 
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of  the  laws  of  eighteen  hundred  and  ninety.    Two  printed  fo^f^^J^^lf 
copies  of  such  rules  shall  be  furnished  to  such  ferry-boats  etc.  ^^^  **  '' 
and  steam  vessels,  which  rules  shall  be  kept  posted  up  in 
conspicuous  places  in  such  vessels. 

Sec.  3.  That  every  pilot,  engineer,  mate,  or  master  of  any    Penalty  for 
steam-vessel,  and  every  master  or  mate  of  any  barge  or '**^**^' ***** 
canal-boat,  who  neglects  or  refuses  to  observe  the  pro- 
visions of  this  Act,  or  tlie  regulations  established  in  pur- 
suance of  the  preceding  section,  shall  be  liable  to  a  penalty 
of  fifty  dollars,  and  for  all  damages  sustained  by  any  pas- 
senger in  his  person  or  baggage  by  such  neglect  or  refusal : 
Provided  J  That  nothing  herein   shall  relieve  any  vessel,    L?2bnityof 
owner  or  corporation  from  any  liability  incurred  by  reason  vessel,  owner, 
of  such  neglect  or  refusal.  ••*•  °^«'»"»««^- 

Sec.  4.  That  every  vessel  that  shall  be  navigated  with-^P«j»ity'or 
out  complying  with  the  provisions  of  this  Act  shall  be^^**"" 
liable  to  a  penalty  of  two  hundred  dollars,  one-half  to  go 
to  the  informer,  for  which  sum  the  vessel  so  navigated 
shall  be  liable  and  maybe  seized  and  proceeded  against  by 
action  in  any  district  court  of  the  United  States  having 
jurisdiction  of  the  offense. 

Sec.  5.  That  sections  forty- two  hundred  and  thirty-three   »epe»iofniies 
and  forty-four  hundred  and  twelve  (with  the  regulations "Vs^f^s!*^, 
made  in  pursuance  thereof,  except  the  rules  and  regula-**i2,pp.8i6,8M.' 
tions  for  the  government  of  pilots  of  steamers  navigating 
the  Red  River  of  the  North  and  rivers  emptying  into  the 
Gulf  of  Mexico  and  their  tributaries,  and  except  the  rules 
for  the  Great  Lakes  and  their  connecting  and  tributary 
waters  as  far  east  as  Montreal),  and  forty-four  hundred 
and  thirteen  of  the  Revised  Statutes  of  the  United  States,    B.S.,  see.  mis, 
and  chapter  two  hundred  and  two  of  the  laws  of  eighteen  ^'^l 27, p. 557. 
hundred  and  ninety-three,  and  sections  one  and  three  of 
chapter  one  hundred  and  two  of  the  laws  of  eighteen  hun-    voL28,p.«72. 
dred  and  ninety-five,  and  sections  five,  twelve,  and  thirteen 
of  the  Act  approved  March  third,  eighteen  hundred  and 
ninety -seven,  entitled  ^^  An  Act  to  amend  the  laws  relating   voi.2B,pp.  ess, 
to  navigation,"  and  all  amendments  thereto,  are  hereby^- 
repealed  so  far  as  the  harbors,  rivers,  and  inland  waters 
aforesaid  (except  the  Great  Lakes  and  their  connecting 
and  tributary  waters  as  far  east  as  Montreal  and  the  Red 
River  of  the  North  and  rivers  emptying  into  the  Gulf  of 
Mexico,  and  their  tributaries)  are  concerned. 

Seo.  6.  That  this  Act  shall  take  effect  four  months  fromefeS*" 
the  date  of  its  approval. 

Approved,  June  7, 1897. 


CHAP.  5.— An  Act  To  anthorize  the  oonatractioD  of  a  bridge  across     Jnne  •,  ISW. 
the  Clinch  Riyer,  Kingston,  Tennessee. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    RoMie  Consty 
the  county  of  Roane,  in  the  State  of  Tennessee,  in  its  cor-  br?d^'fcii55J 
pprate  capacity,  is  hereby  authorized  and  empowered  to  S*^*^*?*  Kingi^ 
construct  and  maintain  abridge  over  and  across  the  Olinch    ^  ^ 
River  at  or  near  the  town  of  Kingston,  so  as  to  connect 
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said  town  of  Kingston  with  the  opposite  or  north  bank  of 
said  river. 

caiiolT.  ^  '^^*     Sec.  2.  That  said  bridge  shall  be  so  constructed  that  a 
reasonable   free  and  onobstracted  passageway  may  be 
secured  to  all  water  craft  navigating  said  river  at  the  point 
aforesaid;  and  if  said  bridge  shall  be  constructed   as  a 
Draw.  drawbridge,  the  draw  shall  be  oi)ened  promptly,  upon  rea- 

sonable signal,  for  the  passage  of  boats  and  vessels;  and 
whatever  kind  of  bridge  is  constructed,  the  owners  tbei^eof 
Lighu.  shall  maintain,  at  their  own  expense,  from  sunset  to  sunrise, 

such  lights  or  other  signals  thereon  as  the  Light-House 
Boanl  shall  prescribe. 

^^rotary^of     sbc.  3.  That  Said  bridgeshall  not  be  built  or  commenced 

ptiwB.  '^^"*^*  until  the  plans  and  location  of  the  same  shall  have  been 
approved  by  the  Secretary  of  War;  and  no  change  shall  be 
made  in  this  constraction,  and  no  alteration  of  it  shall  be 
chMgM.  madeafter  its  construction,  unless  such  change  or  alteration 
shall  in  like  manner  receive  the  approval  of  the  Secre- 
tary of  War. 
KoMftcaUon  of     Sko.  4.  That  the  Secretary  of  War,  upon  receiving  the 

^^^^  '  design,  drawings,  and  specitications  of  said  bridge,  and  a 

map  of  the  location,  and  such  other  information  as  he  may 
call  for,  and  upon  being  satisfied  that  the  bridge,  when 
built  according  to  such  designs  and  drawings,  will  be  in 
accordance  with  the  requirements  of  this  Act,  and  will 
not  unreasonably  obstruct  the  navigation  of  said  river,  be, 
and  is  hereby,  authorized  and  directed  to  approve  said 
design,  drawings,  and  specifications,  and  to  so  notify  said 
county  of  Koane.  Upon  receiving  such  notification  the  said 
county  of  Koane  may  proceed  to  construct  said  bridge,  con- 
forming strictly  to  the  approved  design,  drawings,  and 
specifications. 

ture^Sd  "^t     Sec.  5.  That  any  bridge  built  under  this  Act,  according 

route.  to  its  limitations,  shall  l^  a  lawful  structure,  and  shall  be 

recognized  and  known  as  a  post  route,  upon  which  the  mails, 
troops,  and  munitions  of  war  of  the  United  States  shall  be 
transmitted  free  of  charge. 

^KighttoMiiOTid,     seo.  0.  That  the  right  is  hereby  expressly  reserved  to 
alter,  amend,  or  repeal  this  Act. 

•S^^iSkS!*     Seo.  7.    That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  hereof. 
Approved,  June  9, 1897. 


Jniiel8,l897.  CHAP.  6.— An  Act  To  amend  an  Aot  entitled  "An  Act  to  anthorize 
the  construction  of  a  steel  bridge  over  the  Saint  Lonis  River  between 
the  States  of  WisconHin  and  Minnesota,"  approved  April  twenty-fourth, 
eighteen  hundred  and  ninety-four,  as  amended  by  an  Act  approved 
August  fourth,  eighteen  hundred  and  ninety-four,  entitled  "An  Act 
to  amend  an  Act  to  authorize  the  construction  of  a  steel  bridge  over  the 
Saint  Louis  lUver  between  the  States  of  Minnesota  and  V^isconsin." 

st^?  bT"***     ^^  *^  enacted  by  the  Senate  and  House  of  Repre»entatire$ 

voL^al,  p^*66,  of  the  United  States  of  America  in  Congress  assembled^  That 

^'  sections  three  and  nine  of  the  above-entitled  original  Aot 
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and  section  three  of  tlie  same,  as  amended  by  the  said  Act 
approved  August  fourth,  eighteen  hundred  and  ninety-four,  voi.  28,  p.  228. 
entitled  "An  Act  to  amend  an  Act  to  authorize  the  con- 
struction of  a  steel  bridge  over  the  Saint  Louis  Eiver  be- 
tween the  States  of  Minnesota  and  Wisconsin,''  be  amended 
so  as  to  read,  respectively,  as  follows: 

"  Sec.  3.  That  the  accessorj'^  works  referred  to  in  the  pre-    aws  to  nari. 
ceding  section  shall  be  such  booms,  dikes,  piers,  or  other  k^^*^*»- 
suitable  and  proper  structures  for  confining  the  flow  of 
water  to  a  permanent  channel,  and  for  the  guiding  of  steam- 
boats, rafts,  and  other  water  craft  safely  through  the  draw 
and  rafting  spans,  as  shall  be  required  by  the  Secretary  of 
War;  and  in  addition  thereto,  and  before  the  construction    Dredging, 
of  the  bridge  to  be  built  under  this  Act,  the  company  or 
persons  owning  or  holding  such  bridge  shall  be  required, 
under  the  direction  of  the  Secretary  of  War,  or  such  ofhcer 
as  he  shall  designate,  to  dredge  above  and  below  said  bridge 
to  such  depth  and  for  such  distance  as  in  the  judgment  of  Depth  of.  etc.. 
the  Secretary  of  War,  or  of  su(5h  other  officer  as  he  shall  {i^le^cw^y^trf 
designate,  shall  have  been  rendered  necessary  by  the  erec-  ww.eto. 
tion  of  the  piers  to  said  bridge." 

»^  Sec.  9.  That  this  Act  shall  be  null  and  void  if  actual  commencOTient 
construction  of  the  bridge  therein  authorized  be  not  com-""  co^pe  ion. 
menced  within  one  year  and  completed  on  or  before  August 
first,  anno  Domini  eighteen  hundred  and  ninety-seven." 

Sec.  2.  That  all  acts  or  parts  of  act«  in  conflict  with  the    Repeal, 
provisions  of  this  Act  are  hereby  repealed. 

Approved,  June  18, 1897. 


CHAP.  7. — An  Act  To  authorize  the  constrnction  of  a  bridge  across    June  18, 18W. 
Pearl  Kiver,  in  the  State  of  Mississippi. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives   Marion  Co., 
of  the  United  States  of  America  in  Congress  assembled,  That  pjjj",''"^^^^^  *^5J 
the  board  of  supervisors  of  Marion  County,  in  the  State  of  Columbia. 
Mississippi,  be,  and  is  hereby,  authorized  to  construct  and 
maintain  a  highway  bridge  and  approaches  thereto  across 
Pearl  Eiver,  at  or  near  the  town  of  Columbia,  in  said  county 
and  State. 

Sec.  2.  That  said  bridge  shall  be  located  and  built  under  secretary  of 
and  subject  to  such  regulations  for  the  security  of  navi-  J^mb.'^uI!^^"*^* 
gation  as  the  Secretary  of  War  may  prescribe,  and  to  secure 
Siat  object  the  said  board  of  supervisors  shall  submit  for 
his  examination  a  design  and  drawing  of  the  bridge  and  a 
map  of  the  location,  and  until  the  said  plan  and  location 
are  approved  by  him  the  bridge  shall  not  be  commenced  or 
built;  and  should  any  change  be  made  in  said  bridge  before 
or  after  completion,  such  change  shall  be  likewise  subject 
to  the  approval  of  the  Secretary  of  War. 

Sec.  3.  That  the  said  bridge  shall  be  so  kept  and  man-   Aids  to  navi. 
aged  as  to  oifer  reasonable  and  proper  means  for  the  pas-  ****°"* 
sage  of  vessels  and  other  craft  through  or  under  the  same, 
and  for  the  safety  of  vessels  passing  at  night  there  shall   Ligbta. 
be  displayed  on  said  bridge,  from  sunset  to  sunrise,  at  the 
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expense  of  the  owners  thereof,  such  lights  or  other  signal 
chaDgM.        as  the  Light-House  Board  may  prescribe ;  and  any  changes 
in  said  bridge  which  the  Se<'.retary  of  War  may,  at  any 
time,  deem  necessary  and  order  in  the  interests  of  naviga- 
tion shall  be  made  by  the  owners  thereof  at  their  own 
expense, 
ment^and  °cSm'.     ®^^-  ^'  '^^^^  *^^8  Act  Shall  be  null  and  void  if  actual  cou- 
pietion.  '  strnction  of  the  said  bridge  be  not  commenced  in  one  year 

and  completed  in  three  years  from  the  date  hereof 
M^eif.etL    *^     Sec.  6.  That  the  right  to  alter,  amende  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  June  18, 1897. 


July  19, 1887.  CHAP.  9. — An  Act  Malcing  appropriations  to  snpply  deficienciM 
in  the  appropriations  for  the  fiscal  year  ending  Jnne  thirtieth,  eighteen 
hundred  and  ninety-seven,  and  for  prior  years,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
Deflcienciesap.  the  United  States  of  America  in  Congress  a^tsenihledy  That  the 
propriations.  following  sums  be,  and  the  same  are  hereby,  appropriated, 
out  of  any  money  in  the  Treasury  not  otherwise  appropri- 
ated, to  supply  deficiencies  in  the  appropriations  for  the 
fiscal  year  eighteen  hundred  and  ninety-seven,  and  for  prior 
years,  and  for  other  objects  hereinafter  stated,  namely: 


Treawry  De-  TEEASURY  DErARTMBlirT. 

partmeut. 

•  •  •  •  • 

oSfhai***  ^'  Credit  in  accounts  op  GBOBaE  W.  Goethals:  The 
Credit*'  in  ac  Secretary  of  the  Treasury  be,  and  is  hereby,  authorized  and 

countaof.  directed,  in  settling  the  disbursing  accounts  of  George  W. 
Goethals, captain.  Corps  of  Engineers,  United  States  Army, 
to  cause  to  be  passed  to  the  credit  of  said  Captain  Goethals 
"  voucher  numbered  eighty- two  of  his  accounts  for  disburse- 
ments for  fourth  quarter  of  eighteen  hundred  and  ninety- 
two,  appropriation  for  improving  Tennessee  River  below 
Chattanooga,  Tennessee,  Alabama  and  Kentucky,"  being 
amount  paid  by  him  for  expenses  incurred  in  examining 
title  and  preparing  deeds  to  three  tracts  of  land  purchased 
by  the  United  States  at  Locks  Two,  Five,  and  Nine,  Muscle 
Shoals  Canal,  amounting  to  seventy-two  dollars. 

Cola.  C.  B.  Cmn.       CREDIT  IN  ACCOUNTS  OF  COLONEL  C.  B.  OOMSTOOK  AND 

Slne'Sieii.*^'*^'' Colonel  Georoe  H.  Mendell:  Authority  is  hereby 
ooonto  of  ***  *^  granted  to  the  proper  accounting  oflScers  of  the  Treasury  to 
ooan   o .  allow  and  credit  in  the  accounts  of  Colonel  C.  B.  Comstock, 

brevet  brigadier-general.  United  States  Army,  the  sum  of 
forty- two  dollars,  standing  against  him  on  the  books  of  the 
Treasury ;  and  to  allow  and  credit  in  tlie  accounts  of  Colonel 
George  H,  Mendell  the  sum  of  four  hundred  and  seventy- 
two  dollars,  standing  against  him  on  the  books  of  the 
Treasury. 
coL  H.  L.  Ab-     Credit  in  accounts  of  Colonel  H.  L.  Abbot:  Au- 
croiiit  in  ac-  thority  is  hereby  granted  to  the  proper  accounting  officers 
oounuof.         of  the  Treasury  to  allow  and  credit  in  the  accounts  of  Ool- 
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onel  H.  L.  Abbot,  brevet  brigadier-general,  United  States 
Army,  the  sums  of  fifty  dollars  and  eight  cents  and  twelve 
dollars  and  forty  eight  cents,  standing  against  him  on  the 
books  of  the  Treasury,  for  disbursements  on  account  of 
mileage. 

Credits  in  accounts  op  Maj.  Thomas  W.  Symons:^m^-^^'JJo°»« 
Authority  is  hereby  granted  to  the  proper  accounting  offi-    ciwiit  in  ao- 
cers  of  the  Treasury  to  allow  and  credit  in  the  accounts  of  ®*''*°^®'- 
Maj. Thomas  W.  Symons,  Corps  of  Engineers,  United  States 
Army,  the  sum  of  fifty-one  dollars  and  fifty-two  cents  stand- 
ing against  him  on  the  books  of  the  Treasury  for  disburse- 
ments on  account  of  mileage. 


DISTRICT  OF  COLUMBIA.  u^^}'^'^^ 

Executive  office:  For  amount  required  to  make  the ^^^•«^**^« 
salary  of  the  Engineer  Commissioner  five  thousand  dollars^  soUry  or  Bn. 
per  annum,  fiscal  year  eighteen  hundred  and  ninety-eight,  jf^JJJ,  commis- 
eight  hundred  and  forty -four  dollars. 

For  amount  required  to  make  the  salary  of  the  Engineer 
Commissioner  five  thousand  dollars  per  annum,  fiscal  year 
eighteen  hundred  and  ninety- seven,  two  hundred  and 
seventy-nine  dollars  and  six  cents. 

«  *  *  •  • 

Payment  fob  lots,  Potomac  River  flats:  Thatj^J*^*"*  '**' 
the  Act  of  June  eleventh,  eighteen  hundred  and  ninety-six,  ^itomac  lUTor 
providing  for  the  payment  by  the  District  of  Columbia  oi^Yom,^m. 
one-half  of  the  amount  appropriated  for  "payment  of  the 
owners  of  the  lots  and  parts  of  lots  referred  to  in  the 
decrees  passed  by  the  supreme  court  of  the  District  of 
Columbia  in  the  case  of  the  United  States  versus  Morris 
and  others,  and  located  in  squares  sixty-three,  eighty- nine, 
one  hundred  and  twenty-nine,  and  one  hundred  and  forty- 
eight,  in  the  city  of  Washington,  in  said  District,  which 
lots  and  parts  of  lots  which  have  been  included  within  the 
limits  of  the  improvement  of  the  Potomac  Biver  and  its 
flats,  in  charge  of  the  Secretary  of  War,"  is  hereby  amended 
so  as  to  make  the  same  payable  wholly  from  the  revenues 
of  the  United  States. 


WAE  DEPARTMENT.  w**^  d«p«*. 

ment. 

•  •  «  •  • 

Pay,  MISCELLANEOUS:  That  the  following  paragraph  in  j^^«j  *^of*S? 
the  "Act  making  appropriations  for  the  support  of  the ifc bunSiBge^Md 
Army  for  tlie  fiscal  year  ending  June  thirtieth,  eighteen ^'^^^^^^^gj, 
hundred  and  ninety-eight,"  approved  March  second,  eight- 
een hundred  and  ninety-seven,  namely:  "Additional  pay 
to  officer  in  charge  of  public  buildings  and  grounds  at 
Washington,  District  of  Columbia,  in  addition  to  pay  as 
major,  one  thousand  dollars,''  is  hereby  amended  so  as  to 
read  as  follows:  Additional  pay  to  officer  in  charge  of  pub- 
lic   buildings  and  grounds  at  Washington,  District  of 
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Oolambia,  in  addition  to  pay  as  captain  of  en^eers,  one 
thousand  seven  hundred  dollars. 

For  additional  pay  to  officer  in  charge  of  public  buildings 
and  grounds  at  Washington,  District  of  Columbia,  in  addi- 
tion to  pay  as  captain  of  engineers,  five  hundred  and 
twenty-eight  dollars  and  ninety  cents. 

«  •  *  •  « 

s^iouJ  ^'  ^*     Credit  in  the  accounts  of  Major  T.  W.  Symons: 
^credft  in  ac- That  tbc  propcr  accounting  officers  of  the  Treasury  aw 

countoof.  hereby  authorized  and  directed  to  credit  Major  (late  Cap- 

tain) T.  W.  Symons,  Corps  of  Engineers,  United  States 
Army,  in  the  settlement  of  his  public  accounts  with  the 
sum  of  one  hundred  and  fifty  dollars,  the  said  amount  hav- 
ing been  paid  out  in  accordance  yvith  the  orders  of  the 
Secretary  of  War  and  the  provisions  of  the  regulations  for 
the  government  of  the  Army  of  the  United  States  prescribed 
by  the  President. 

•  •  •  •  • 

RiTers  and  KIVERS  AND   HARBORS. 

harbon. 

j^MiBBissippi     Improving  Mississippi  River:  Forcontinuingimprove- 
Hoadof  Pa88o«  mcut  of  Mi8sis8ip])i  River  from  Head  of  the  Passes  to  the 
to  mouth  of  Ohio  tiiQ  mouth  of  Ohio  River,  six  hundred  and  twenty-five 
thousand  dollars. 
Month  of  Ohio     Improving  Mississippi  River  from  the  mouth  of 
RivcrtoSt.Paui.  ^jjj,  q^jq  River  TO  Saint  PAUL,  MINNESOTA:  For  con- 
tinuing improvement  from  the  mouth  of  the  Ohio  River  to 
the  mouth  of  the  Missouri  River,  three  hundred  and  twenty- 
five  thousand  dollars. 
BolfriKire/tJ^st      ^^^  coutiuuiug  improvement  from  the  mouth  of  the  Mis- 
PaaL  *^*'  **    ■  souri  Rivcr  to  Saint  Paul,  Minnesota,  two  hundred  thou- 
sand dollars. 
Cumberland     For cout in uingimprovcmentof  Cumberland  Sound:  Fifty 
^contiDningim-  thousaud  dollars  for  sluicing  and  dredging  at  the  entrance 
provement,eto.  to  Said  souud,  iu  accordaucc  with  the  revised  project  of 
eighteen  hundred  and  ninety-five,  as  reconamended  in  a 
communication  from  the  Secretary  of  War  to  the  Senate, 
dated  June  twenty- sixth,  eighteen  hundred  and  ninety- 
ProviMo.         seven:  Provided,,  That  nothing  herein  contained  shall  be  so 
Limit  of  cost  construed  as  to  increase  the  limit  of  cost  of  such  improve- 
ment beyond  the  amount  heretofore  fixed  by  law. 

Surveys,   etc.,       EXAMINATIONS  AND   SUBVEYS  AT  SOUTU  PASS,  MlSSIS- 

SouthPiiBs.       gippi  RiYEE:  To  supply  a  deficiency  in  the  permanent 
apx)ropriation  for  securing  the  uninterrupted  examinations 
and  surveys  at  the  South  Pass  of  the  Mississippi  River,  one 
thousand  dollars. 
Green  Bay,     To  corrcct  au  crror  in  enrolling  the  Act  of  Jane  third, 
Vol.  29,  p.  211.  eighteen  hundred  aud  ninety-six,  making  appropriations  for 
raStcorrected"  *^®  coustruction,  repair,  and  preservation  of  certain  public 
ra*^n  corroc    .  ^^j,^^  ^^  rivcrs  and  harbors,  and  for  other  purposes,  the 
sum  of  five  thousand  dollars,  to  be  expended  under  and  by 
direction  of  the  Secretary  of  War  in  continuing  the  improve- 
ment of  the  harbor  at  Green  Bay,  Wisconsin. 
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The  Secretary  of  War  is  authorized  to  pay,  out  of  ^t^J^^^I^^^  ^*^" 
unexpended  balance  of  funds  heretofore  appropriated  for  ^'tayment  of 
improving  Saint  Marys  River  at  the  falls,  Michigan,  the^^**'*^*^**^***- 
cost  chargeable  to  the  defendant  under  the  decree  of  the 
Supreme  Court  of  the  United  States  in  the  case  of  Gilmore 
6.  Scranton  versus  Eben  S.  Wheeler,  the  said  case  being  a 
suit  of  ejectment  brought  against  the  said  Wheeler  in  his 
official  capacity  as  the  general  superintendent  of  the  Saint 
Marys  Falls  Oanal,  to  settle  the  ownership  of  the  land  on 
which  oneof  the  Government  piers  is  built:  Provided^  That    Proviw. 
the  sum  hereby  authorized  to  be  paid  shall  not  exceed  four   limit, 
hundred  and  thirty-seven  dollars  and  sixty  cents. 

To  defray  the  expense  of  removing  obatructions  in  the 
Kootenai  River,  above  Jennings,  Montana,  on  which  vessels    Kjotan^  Kiv- 
have  been  recently  wrecked,  the  sum  of  five  thousand  dol-  **'   **" 
lars,  or  so  much  thereof  as  may  be  necessary. 

FORTIFICATIONS.  Fortlfloatioiia. 

That  the  Secretary  of  War  be,  and  he  hereby  is,  author-    8*ndy  Hook, 
ized  to  immediately  expend  the  appropriation  of  seventy- ^**^' 
five  thousand  dollars  made  by  the  fortification  appropriation    Vol  29,  p.  042. 
Act,  approved  March  third,  eighteen  hundred  and  ninety- 
seven,  for  the  construction  of  a  riprap  wall  for  protection  of  construction ot 
the  eastern  beach  of  United  States  lands  at  Sandy  Hook,   p"'^'^*"'**^ 
New  Jersey,  notwithstanding  that  the  consent  of  the  legis- 
lature of  that  State  required  by  section  three  hundred  and 
fifty  five  of  the  Revised  Statutes  has  not  been  given  to  the    ^  s..  seo.  sm, 
purchase  of  the  land  on  which  the  money  is  to  be  expended.  ^' 


CLAIMS  ALLOWED  BY  THE  AUDITOR  FOR  THE    ciji^inSSS 
WAR  DEPARTMENT.  fo^r  thJ  wi  d^' 

partment. 

•  «  «  •  • 

For  improving  Columbia  River  from  Rock  Island  Rapids  j, /^^  ^p'*  waih 
to  Priest  Rapids,  Washington,  fourteen  dollars  and  thirty-  ingtonf '  "  " 
seven  cents. 

For  expenses  California  Debris  Commission,  forty  dollars  i,r2co^Mion'. 
and  forty-one  cents. 

•  «  «  •  • 

For  improving  Columbia  River  from  Rock  Island  Rapids  j.  .^® '  '^  ^^  *v* 
to  Priest  Rapids,  Washington,  one  dollar  and  twenty-eightingtonf '  **  ' 
cents. 

For  survey  for  canal  from  Lake  Erie  to  Ohio  River,  one^^"^»y  ^^*^* 
hundred  and  ninety-nine  dollars  and  forty-seven  cents. 

For  expenses  California  Debris  Commission,  seventy-one,  California  m- 
dollars  and  twenty-nine  cents.  br«commi8.ion. 


Approved,  July  19,  1897. 
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RESOLUTIONS. 

Hiirch  31,1897.     [No.  6.]    Joint  Resolution  Making  appropriation  for^he  improTO- 
i  of  the 


ment  of  the  Mississippi  Rirer  from  the  Head  of  the  Passes  to  the 
mouth  of  the  Ohio  River,  and  to  supply  deficienciee  in  appropriations 
for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  ninety- 
seven. 

Resolved  hy  the  Senate  and  House  of  Representatives  of  the 
Kivcr********^*  Uwifcd  States  of  America  in  Congress  assembled^  That  the 
Bum  of  two  hundred  and  fifty  thousand  dollars  be,  and  is 
Araro^j^on  hereby,  appropriated,  and  immediately  made  available,  for 
PMM«*to  rooaih  the  improvement  of  the  Mississippi  Biver  from  the  Head 
fm  m  6*d  1  ?kl  1  y  ^^  ^**®  Passes  to  the  mouth  of  the  Ohio  Ei ver,  and  expended 
ayaiiabid.  according  to  the  provisions  of  the  Act  '^Making  appropria- 

voL2»,p.23o.  ^^^g  £qj.  ijjj^  construction,  repair,  and  preservation  of  cer- 
tain public  works  on  rivers  and  harbors,  and  for  other  pur- 
poses,'' which  became  a  law  on  June  third,  eighteen  hundred 
and  ninety-six. 
Tobededaeted,     Seo.  2.  That  the  sum  herein  appropriated  be  deducted 
^^  from  the  sum  of  two  million  five  hundred  and  eighty- three 

thousand  three  hundred  and  thirty-three  dollars  author- 
ized to  be  appropriated  and  expended  for  the  year  ending 
June  thirtieth,  eighteen  hundred  and  ninety-eight,  by  the 
provisions  of  said  act  of  June  third,  eighteen  hundred  and 
ninety-six. 
Deficiency  ap-  Seg.  3.  That  to  Supply  deficiencies  in  the  appropriations 
ppopriations.  fy^  ^^^^  fiscal  year  eighteen  hundred  and  ninety-seven, 
there  is  hereby  appropriated  out  of  any  money  in  the 
Treasury  not  otherwise  appropriated  the  following  sums, 
namely : 

•  •  •  •  • 

M^loiJ'***^*  EXECUTIVE  MANSION. 

Rafurniahiiig.  For  rcfurnisbing  the  Executive  Mansion,  three  thousand 
eight  hundred  and  seventy  five  dollars,  to  be  expended  by 
contract  or  otherwise,  as  tlie  President  may  determine. 

Repairs,  eto.        For  repairs  to  the  roof  of  the  Executive  Mansion,  one 
thousand  dollars 
Approved,  March  31,  1897. 


April  7, 1897.  [No.  9.]  Joint  Resolution  Authorizing  the  Secretary  of  War  to  uf* 
rations  for  the  relief  of  dehtitnto  persons  in  tho  district  overflowed 
by  the  Mississippi  River  and  its  tributaries  and  by  the  Re*!  River  of 
the  North,  and  making  an  appropriation  to  relieve  the  sufferers  by 
said  overflow. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the 
Riw'floSdi'*^*  f7wt<e^  States  of  America  in  Congress  assembled^  That  the 
Appropriation  sum  of  two  hundred  thousand  dollars  is  hereby  appropri- 
fewS!     **^  ""^"  ^^^  ^^^  ^^  ^^^y  money  in  the  Treasury  not  otherwise  appro- 
priated, to  be  exj)ended  by  and  under  the  direction  of  the 
Secretary  of  War  in  the  purchase  and  distribution  of  sub- 
sistence stores  to  such  destitute  persons  as  may  roqaire 
assistance  in  the  district  overflowed  by  the  Mississippi 
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Eiver  and  its  tributaries  and  by  the  Red  Eiver  of  the 
North,  by  the  recent  floods.  And  the  Secretary  of  War  is 
authorized  to  use  the  steamers  and  other  boats  and  vessels 
belonging  to  or  now  employed  by  the  Government  upon 
the  Mississippi  Biver  and  its  tributaries  in  the  transporta- 
tion and  distribution  of  the  supplies  furnished  by  the 
United  States  or  individuals  to  and  among  said  destitute 
and  suffering  people,  and  he  may  employ  such  other  means 
of  transportation  as  he  may  deem  necessary  to  carry  the 
purpose  of  this  Joint  Besolution  into  effect. 
Approved,  April  7, 1897. 


[No.  19.]    Joint  Resolution  Granting  permission  for  the  erection  of    July  15, 1897. 

a  temporarv  studio  in  the  city  of  Washington.  District  of  Columbia, 

for  use  in  the  construction  and  completion  oi  the  statue  of  General 
Sherman. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  Thsit  ^^^  eramerSfan  *''* 
Secretary  of  War  is  hereby  authorized  to  grant  a  permit,  *™enn1S!i2S'for 
under  such  regulations  as  he  may  deem  best  for  the  public  ^^^^^^tuiiQ, 
interest,  to  the  General  Sherman  Statue  Committee,  of  the  etc. 
Society  of  the  Army  of  the  Tennessee,  and  to  the  General 
Sherman  Statue  Commission,  for  the  erection  on  the  public 
grounds  in  the  city  of  Washington,  District  of  Columbia, 
and  on  such  site  as  he  may  deem  best,  of  a  temporary 
studio  for  use  in  the  construction  and  completion  of  the 
statue  of  General  Sherman,  for  which  the  contract  has  been 
awarded  to  Mr.  Carl  BohlSmith,  sculptor. 

Approved,  July  16, 1897. 
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[The  referenoes  In  Boman  are  to  part  (or  roloine),  and  thoae  in  Arabic  to  page.] 

A. 

Acta.    See  Laws. 

Acushnet  River,  Mass.    See  New  Bedford  Harbor. 

AffHte  Bay,  MIdd.,  improvement  of  harbor  at 1,386;  ni,  2588 

Anuapee  Harbor,  Wis. : 

Improvement  of 1,398;  iv,2e72 

OccupaDcy  of  south  pier vi,  3984 

Survey  of..... i,408;  iv,2755 

Aid  to  injured  employees  engaged  on  public  works,  necessity  of  legislation 

for 1,26 

AiUa  (steamship),  removal  of  wreck  of 1, 114,  1039 

Alabama  Great  Northwestern  Railway  Company,  bridge  of i,  530 

Alabama  River,  Ala. : 

Bridge  near  Montgomery,  construction  of 1,530 

Improvement  of 1,260;  n,  1633 

Alameda.  Cal. ,  altera  tion  of  bridge  between  Oakland  and i,  535 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via.  i,  195;  il,  1374 
Albemarle  Sound,  N.   C,  improvement  of  waterway  to  Norfolk  Harbor, 

Va 1,195;  n,1374 

Albnrgh  Point,  Vt.,  construction  of  bridge  across  Missisquoi  Bay  at i,  535 

Aleqna  Creek,  Fla.,  construction  of  bridge  across,  near  Portland i,  534 

Alexandria  Bay,  N.  Y.,  examination  of  harbor  at 1,482;  iv,33l2 

Allegheny  and  Westmoreland  Bridge  Company,  bridge  of i,  533 

Allegheny  River,  Pa. :' 

Construction  of  looks  and  dams  in i,  363;  iii,2428 

Improvement  of 1,362;  iii,24i'4 

Allouez  Bay,  Wis.,  modification  of  harbor  lines  in ii  23 ;  in,  2647 

Alloway  Creek,  N.  J.,  improvement  of 1, 150;  ii,  1220 

Jlmora\hATk)f  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,261;  ii,1566 

Alpena  Harbor,  Mich.,  improvement  of 1,441;  iv,  3011 

Alaea  River,  Oreg.,  improvement  of 1,499;  iv,  3303 

Altamaha  River,  G a.,  improvement  of 1,230;  ii,  1513 

Alrena  (steamer),  removal  of  wreck  of 1, 114, 1040 

Alviso  Creek,  Cal.,  survey  of 1,488;  iv,3343 

Amite  River,  La.,  improvement  of i,  280;  ii,  1756 

Andnra  Creek,  Va.    See  Nandua  Creek. 

Anna  AuguBta  (schooner),  removal  of  wreck  of i,  138, 1157 

Annapolis  Harbor,  Md.,  survey  of 1,175;  ii,  1309 

Ann,  Cape,  MasH.,  oonHtruction  of  harbor  of  refuge  at  San«ly  Bay i,  49,  832 

Anio  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,  1566 

Apalachicola,  Fla.,  survey  of  approaches  to 1,262;  ii,  1655 

Apalachicola  Bay,  Fla. : 

Improvement  of 1,254;  ii,  1{>D5 

Survey  of,  including  approaches  to  Apalachicola • i,  262;  ii,  lt^55 

Apalachicola  River,  Fla.,  improvement  of,  including  the  Cut-off i,  254;  ii,  1609 

Appleton,  Wis.,  construction  of  bridge  across  Fox  River  Canal  at i,  5?2 

Appomattox  River,  Va.,  improvement  of i,  193;  ii,  1369 

Apponnininiink  River,  Del.,  improvement  of 1, 158;  ii,  1261 

Afpieiluct  Bridge,  Potomac  River,  at  Washington,  D.  C,  repair  of 1, 536;  vi,  3987 

A(iui;i  Cifck,  Va..  improvement  of i,  179;  ii,  1324 

Aransas  Harbor  Terminal  Railway  Company,  bridge  of i,  530 
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Arkansas  River,  Ark.  and  Eana.  x 

Gauging 1,28,309;  lii,1996 

Improyement of i>3U;  ni,1952 

Removal  of  obstractions  in 1,310:  iii,1949 

Surveys   of,  at   Little   Rock,  Vanburen,  Fort   Smith,  and   Pinebluff, 

Ark 1,316;  lu,  1989, 1990 

Amiamen  t.    See  Forti  fications. 

Arthur  Lake,  La.,  improvement  of Ij285;  ii,1767 

Ashland  Harbor,  Wis.,  im][>rovement  of lySSS;  ui,2G03 

Ashley  River,  S.  C,  establishment  of  harbor  lines  in i,23;ii,  1487 

Ashtabala  Harbor,  Ohio : 

Bridge  across  Ashtabula  River,  construction  of 1,534 

Improvement  of 1,460:  iv,3086 

Water  levels 1,547;  vi, 4127, 4128 

Ashtabula  River,  Ohio.    See  Ashtabnla  Harbor. 

Aseawaman  Bav,  Del.,  improvement  of  waterway  via i,  162 ;  n,  1270 

Assistauts  to  Chief  of  Engineers 1,560 

Astoria  and  Columbia  River  Railroad  Company,  bridge  of. i,533 

Atchafal  ay  a  Bay,  La.,  examination  of i>291;  Ii,l779 

Atchafalaya  River,  La.,  rectification  of  mouth,  by  Miseissippi  River  Commis- 
sion    1,525;  v,3505 

Augusta,  Ga. : 

Improvement  of  Savannah  River  above i»228;  u,1506 

Improvement  of  Savannah  River  below «...  1,227;  ii,150$ 

Augusta,  Anna  (schooner),  removal  of  wreck  of. ^ i,  138, 1157 

Auz  Bees  Scies  Lake,  Mich.    See  Frankfort  Harbor. 

B. 

Babylon  Creek,  N.  T.,  examination  of 1,140,1173 

Back  Cove,  Portland,  Me.    See  Portland. 

Back  River.  Mass.,  construction  of  bridge  across,  at  Bourne i,634 

Bagad  ace  River,  Me.,  improvement  of. 1,90,778 

Baker,  Adelaide  (schooner;,  removal  of  wreck  of,  ft'om  Man  of  War  Harbor, 

Key  West,  Fla i,  251 ;  u,  1666 

Balls  Ferry,  Cal.,  conBtniction  of  bridge  across  Sacramento  River  at 1.533 

Baltimore  Harbor,  Md.: 

Defenses  of 1.7,15,639 

Improvement  of  channel  to 1, 172;  ii,1299 

Improvement  of  channel  to  Curtis  Bay i,  173;  ii,1306 

Improvement  of  Spring  Garden 1, 174 ;  n,  1307 

Survey  of 1,174;  Ii,l308 

Wreck  off  Fort  McHenry,  removal  of i,  174;  ii,1307 

Bangor,  Me. : 

Improvement  of  Penobscot  River  at 1, 30, 779 

Survey  of  Penobscot  River  at 1,44,811 

Bar  Harbor,  Me.,  construction  of  breakwater  ft'om  Mount  Desert  to  Porcupine 

Island 1,28,775 

Barnegat  Bay,  N.  J.,  examination  of 1, 154;  11,1229 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on i,  370;  iii,2462 

Bartholomew  Bayou,  La.  and  Ark.,  Improvement  of i,  303 ;  ui,  1914 

Bartrand  River,  S.  C,  examination  of i,24 

Battalion  of  Engineers 1,6,22,670 

Batteries.     iSee  I^ortiiications. 

Battery,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  Governors 

Island  and 1,141,1183 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  New  York 
Harbor,  N.  Y.: 

Improvement  of i,  125, 1117 

Survey  of 1,140,1177 

Bayville,  N.  Y.,  construction  of  bridge  across  Mill  Neck  Creek  Inlet  at i»533 

Beach  Ridge,  Ark.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River,  near i,321;  ni,20l7 

Beach  Thoroughfare,  N.  J.,  examination  of if  154;  n,1236 

Beaufort  Harbor,  N.  C. ; 

Improvement  of. « i*  2C4|  U,1396 

Improvement  of  waterway  to  Newbem i,  204;  n,  1395 

Improvement  of  waterway  to  New  River i,  205;  n,  1396 

Beaufort  Harbor,  S.  C.  improvement  of  channel  to  Savannah^  Qa i,224;  n,149S 

Beaufort  River,  8.  C,  improvement  of i>224;  ii,1482 
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BeMimonty  Tex.,  oonstraction  of  brldse  aoioss  Neohet  Rirer  at i,  53 1 

Belfaafc  Harbor,  Me.,  improveinent  oiT i,  32, 781 

Bell,  Alice {Mhooner),  removal  of  wreck  of 1,153;  ii,  1227 

Bellamy  Riyer,  N.  H.,  improvement  of.... • 1,40.794 

Belle  River,  Mich^raprovement  of i,  448;  iv,  3025 

Bellingfaam Bay,  Wash.,  survey  of i,523;  iv,3478 

Benton  Harbor,  Mich.    See  St.  Joeeph  Harbor. 

Beverly,  Mass.,  oonstmctioji  of  bridge  between  Salem  and i,  532 

Bibb  County,  Ala.,  construction  of  bridge  across  Cnbaba  River,  in i,  530 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  ii,  1270 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of I,  377;  ill,  2530 

Improvement  of  Levisa  Fork i,  376;  in,  2529 

Improvement  of  Tug  Fork i,  375;  iii,  2528 

Big  Sunflower  River,  Miss.,  improvetiicnt  of i,  308;  in,  1935 

Bills  authorizing  oonstraction  of  bridges,  examination  of i,  24 

Birmingham,  Ala. : 

Examiu ation  for  canal  to  Black  Warrior  River i,  275 ;  n,  1704 

Survey  for  canal  to  Black  Warrior  River i,  275;  li,  1704 

Biscayne  Bay,  Fla.,  survey  of i,  252;  ii,  1588 

Bishop  and  Clerks  Light,  Vineyard  Sound,  Mass.,  removal  of  wreck  near.,  i,  80,928 
Bismarck  Harbor,  N.  Dak.    See  Missouri  River  between  Stubbs  Ferry  and 

Sioux  City. 
Black  Lake,  Mich. : 

Improvement  of  Holland  Harbor i,  426;  iv,  2916 

Survey  of  Holland  Harbor i>  *35;  iv,  2950 

Black  River,  Ark.  and  Mo.,  improvement  of i,  313;  in,  1975 

Black  River,  La.,  improvement  of i,  302;  in,  1904 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,  534 

Improvement  of,  at  Port  Huron i,  446;  iv,  3022 

Improvement  of  mouth  of I,  446;  iv,  3021 

Black  Kiver,  N.  Y.,  examination  of,  to  harbor  at  Dexter i,  482;  iv,  3306 

Black  River,  N.  C,  improvement  of i,  207;  n,  1402 

Black  River,  Ohio,  improvement  of  harbor  at  Lorain i,  457;  iv,  3072 

Black  River,  Wash.,  construction  of  bridge  across 4 i,  531 

Black  Rock  Harbor,  N.  Y.,  survey  of  Bufi'alo  entrance  to i,  *73;  iv,  3246 

Black  Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  County,  construction  of i,  530 

Canal  to  Birmingham,  examination  for i,  275;  ii,  1704 

Canal  to  Birmingham,  survey  for i,  275;  n,  1704 

Improvement  of,  below  Tuscaloosa i,  265 ;  n,  1G78 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264;  n,  1G67 

Locks  and  dams  on,  operating  and  care  of i,  265;  ii,  1675 

Blind  Slough,  Oreg.,  construction  of  bridge  across i,  533 

Block  Island,  R.  I. : 

Construction  of  harbor  of  refhge  at i,  78,922 

Improvement  of  Great  Salt  Pond i,  79,925 

Blood  River,  La.,  improvement  of i;  279;  ii,  1753 

Board  of  Engineers,  The i,  4, 553 

B(Buf  River,  Xia.,  improvement  of i,  303;  in,  1917 

Bogne  Chitto,  La.,  improvement  of ly  274;  ii,  1703 

Bogue  Falia,  La.,  improvement  of i,  278;  n,  1751 

Bogne  Inlet,  N.  C,  examination  and  survey  for  jetty  near i,  211;  n,  1418,  1421 

Bogiie  Sound,  N.  C.,  improvement  of  waterway  via i,  205 ;  ii,  13i»8 

Boonville,  Mo.,  construction  of  bridge  across  Missouri  River  at i,  529 

Boonville  and  Howard  County  Bridge  Company,  bridge  of i,  529 

Boothbay  Harbor.  Me.,  examination  of i,  43,802 

Boston  Harbor,  Mass. : 

Defenses  at i,  7,12,600 

Harbor  lines  in  Charles  River  at  Cambridge,  modification  of i,  23,  KSl 

Improvement  of i,  55,843 

Bourne,  Mass.,  construction  of  bridges  by  town  of i,  534 

Bra<ldock  and  Duquesne  Bridge  Company,  bridge  of i,  530 

Braddock  Township,  Pa.,  construction  oi  bridge  across  Monongahela  River 

to  Mifflin  Township 1,530 

Brandon  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  n,  1566 

Branford,  Conn.,  removal  of  wreck  at  Thimble  Islands  east  of i,  138, 1156 

BraTo  Boat  Harbor,  Me. ,  oonstruotion  of  bridge  across i,  534 
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Brazos  River,  Tex. : 

Examination  of  channel  to  Galyeston  Bay 1,298;  u,  1809 

Improvement  of i,  297;  n,  1808 

Report  upon  improvements  of  Brazos  River  Channel  and  Dock  Com- 
pany    1,298;  u,  1815 

Brazos  River  Channel  and  Dock    Company,   report   upon    improvemeuto 

of 1,298;  11,1815 

Breakwaters  bailt  by  the  United  States,  oconpancy  or  iigary  of.,  i, 24, 536;  vi,  3981 

Bridgeport  Harbor,  Conu.:  ^ 

Bridge  across  Peqnonuock  River,  construction  of i,  533 

Harbor  lines  at,  modilication  of 1,23,98^ 

Improvement  of i,  94,95&l 

Bridges : 

Alteration  of - , 1,24,535 

Construction  of 1,24,529 

Examination  of  bills  anthorizin^  construction  of... i,  24 

Examinit  tiou  of  plans  and  locations  of  proposed i,  24,  529,  53 1 

Obstructing  navigation,  action  upon 1,24,5  6 

Bristol  County,  Mass.,  bridge  of i,  531 

Broad  Creek,  Del.    See  Broad  Creek  River. 

Broad  Creek  River,  Del.,  improvement  of i»187;  ii,  1278 

Broadkiln  River,  Del.,  Improvement  of i>162;  ii,  1270 

Broad  Sound,  Mass.    See  Boston  Harbor. 

Bronx  River,  N.  Y.,  improvement  of i,  118, 1093 

Brooklyn,  N.  Y.: 

See  aho  New  York  Harbor. 

Alteration  of  city  bridge  across  Nswtown  Creek,  at  Long  Island  City..        i,  535 

Construction  of  cit^  bridge  across  Coney  Island  Creek i,  534 

Removal  of  wreck  m  Gowanus  Canal i,  138,  1158 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of i,  124,  1111 

Bruce  (schooner),  removal  of  wreck  of i>451;  iv,  3033 

Brunswick  Harbor,  Ga.,  improvement  of i,  233;  ii.  1521 

Buffalo,  N.Y.: 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and 1^435;  I v,  2955 

Improvement  of  harbor  at 1,466;  iv,  3107 

Survey  of  Buffalo  entrance  to  Erie  Basin,  Black  Rook  Harbor.. .  1,473;  iv,  3245 

Buffalo  Bayou,  Tex.,  improvement  of 1,296;  u,  18i) . 

Buffalo  Fork,  White  River,  Ark.,  survey  of if  317;  iii,  1994 

Burlington  Harbor,  Vt.,  improvement  of 1,480;  iv,  329» 

Buttermilk  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of 1, 125, 1117 

Survey  of 1,140,1177 

Byram  River  and  Harbor,  N.  Y.    See  Port  Chester  Harbor. 


Cache  River,  Ark.,  prevention  of  Mississippi  River  from  breaking  into  i,  321 ;  in,  2047 

Cab  aba  River,  Ala.,  construction  of  bridge  across i  530 

Cairo,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache  River 

above 1,321;  iii,2047 

Calais,  Me.,  survey  of  St.  Croix  River  below 1,43,606 

Calcasieu  River,  La. : 

Bridge  at  Lake  Charles,  construction  of i,531 

Improvement  of  mouth  and  passes  of 1,286;  11,1768 

California  Debris  Commission 1,528;  viy3961 

California,  Department  of,  reconnaissances  and  explorations  in 1,547;  vi,4133 

Caloosahat«hee  River,  Fla. : 

Examination  of  from  Orange  River  to  Gulf  of  Mexico i,  251;  n,  1569 

Improvement  of. 1,245;  11,1557 

Calumet,  111.,  improvement  of  harbor  at 1,412;  iv  2801 

Calumet  River,  111.  and  Ind. :  ' 

Improvement  of 1,414;  IV, 2810 

Improvement  of  harbor  at  Calumet,  111 1,412;  iv,2801 

Cambridge,  Md.,  survey  of  harbor  at 1,172;  u,  12*« 

Cambridge,  Mass.,  modification  of  harbor  lines  in  Charles  River  at i,  ^,  881 

Camden,  Me.,  improvement  of  harbor  at 1.32  7«2 

Camden,  N.J. :  *t*J.  «» 

Improvement  of  Cooper  Creek  at 1,152;  ii,1223 

Improvement  of  Delaware  River  at I,144y  11,1206 
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Cannls,  etc. : 

Se€  mUo  Waterways. 

Albemarle  and  Cneeapeake  Canal,   N.   C,  improvement  of  waterway 

via 1,195;  ii,1374 

Allegheny  River,  Pa.,  eonstmctiou  of  looks  and  dams  on i,  363 ;  iii,  2428 

Barren  River,  Ky.,  operatinp^  and  care  of  locks  and  dams  on....  i,  370;  iii.  2462 

Birmingham  to  BlacK  Warrior  River,  Ala.,  examination  for i,  275;  ii,  1704 

Birmingham  to  Black  Warrior  River,  Ala.,  snrvey  for !>  275 ;  ii,  1704 

Black  Warrior  River,  Al  a^  operating  and  care  of  locks  and  dams  on .  i,  265 ;  ii,  1675 

Black  Warrior  River  to  Birmingham,  Ala.,  examination  for i|275;  ii,  1704 

Black  Warrior  River  to  Birmingham,  Ala.,  snrvey  for i,  275 ;  ii,  1704 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to i,64,  S64 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  504 ;  i  v,  3416 

Cascades  Canal,  Columbia  River,  Oreg.,  operating  and  care  of. . .  i,  505 ;  i  v,  3423 
Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  204 ;  ii,  1396 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  504 ;  iv,  3416 

Columbia  Rivsr,  Oreg.,  operating  and  care  of  Cascades  Canal. ..  i,  505;  iv,  3428 
Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  looks  and  dams,  i,  262;  ii,  1654 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  356 ;  iii,  2354 

Des  Moines  Rapids  Canal  and  Diy  Dock,  Mississippi  Rivor^  operating 

and  care  of 1,323;  Ui,2104 

Duluth  Canal,  Minn.     See  Dulnth  Harbor. 

Erie  Canal,  N.  Y^  preservation  of  bench  marks  along i,  546 ;  vi,  4122 

Erie  Canal,  N.  Y.,  widening  looks  of,  to  permit  passage  of  war  ves- 
sels  1,473;  iv,3250 

Fox  River,  Wis.,  construction  of  bridge  across  canal  at  Appleton i,  532 

Fox  River,  Wis.,  operating  and  oare  of  looks  and  dams i,  407 ;  i v,  2719 

Galena  River,  111.,  opera  tine  and  care  oi  lock  and  dam i,  323 ;  iii,  2109 

Galveston  acd  Brazos  Canal, Tex., examination  of 1,298;  ii,  1809 

Gowanus  Canal,  New  York  Harbor,  N.  Y.,  improvement  of i,  125, 1118 

Gowauus  Cantil,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,  138, 1158 

Great   Kanawha  River,  W.  Ya.,   operating    and    oare    of   locks    and 

dams 1,383;  ill,  2575 

Great  Lakes  to  Hudson  River,  examination  for  ship  canal i,  472;  iv,  3128 

Green  River,  Ky.,  construction  of  Look  and  Dam  No.  5 i,  370 ;  iii,  2459 

Green  River,  ^.,  operating  and  care  of  locks  and  dams i,  370 ;  iii,  2462 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Ruiiiney i,  3G0;  iii,  2457 

Green  River,  Ky.,  survey  at  mouth,  for  new  lock  and  dam i,  373;  iii,  2504 

Hudson  River  to  Great  Lakes,  examination  for  ship  canal i,  472 ;  iv,  3128 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,418;  iv,  2825 

Illinois  and  Mississippi  Canal.,  111.,  operating  and  care  of  canal  around 

rapidsof  Rock  River 1,420;  iv,2880 

Illinois  River,  111.,  operating  and  care  of  Lagrange  and  Kampsvillo 

locks  and  dams i>417;  iv,  2822 

Kentuckv  River,  Ky.,  operating  and  care  of  looks  and  dams i,  375;  iii,  2519 

Little   Kanawha   River,  W.    va.,  operating   and   care   of   lock    and 

dam 1,384;  iii,2582 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366 ;  iii,  2444 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge 

at  eastern  entrance i,  3117 ;  i  v,  2671 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  Improvoment  of i,  396;  iv,  2660 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care  of i,  397;  iv,  2666 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  betwren  St. 

Paul  and  Minneapolis i,323;  ill, 2110 

Mississip])!  Kiver,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,323;  in,  2104 

Monongahela  River,  acquisition  of  improvements  of  Monongahola  Navi- 
gation Company  1,361;  111,2411 

Monongahela  Kiver,  acquisition  of  Locks  and  Dams  Nos.  6  and  7.  i,  361 ;  in,  2411 
Monongahela  River,  operating  and  care  of  Locks  and  Dams  Nos.  8 

nnd  9 i,360;  iii,2409 

Morgan  Canal, Tex.,  improvement  of 1*294;  ii,  1803 

Morgan  Canal,  Tex.,  operating  and  care  of i,  298 ;  ii,  1808 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  opera  ting  and  care  of.  i,  351;  in,  2296 
Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams.,  i,  358;  ui,  2364 
Northern  and  Northwestern  Lakes  to  Hudson  River,  examination  for 

ship  canal i,472;  iv,3128 

Ohio  River,  construction  of  Dams  Nos.  2, 3, 4, 5,  and  6 i,  356 ;  in,  2358 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  356;  in,  2354 
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CftDals,  etc.— Continued. 

Ohio  River,  operating  and  care  of  Louisville  and  Portland  Canal, 

Ky : :. 1,366;  I1I,2U4 

Oswetro  Caual,  N.  Y.,  widening  locks  of,  to  permit  passage  of  war  ves- 
sels  1,483;  nr,S324 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  oper- 
ating and  cnre  of i,  389,  «K);  iii,2808 

Portland  Canal,  Alaska,  snrvey  of 1,524;  iv,3187 

Rock  River,  111.,  operatiujr  and  care  of  canal  around  rapids  of..  i,420;  iv,2880 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i»445;  iv,:>0l8 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care i,445;  iv,30l9 

St.  Marys  Falls  Canal,  Mich.,  commerce  passing,  in  1896 iv,  2999,3004 

St.  Murys  Falls  Canal,  Mich.,  damage  to  Fort  Brady  Pier vi,3985 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care i,  438 ;  iv,  2997 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  constrnction  of  harbor 

of  refuge  at  eastern  entrance i,397;  iv,2671 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of.,  i,  3il6;  iv,2e60 
Sturgeon  Bay  and  Lake  Michigan  Canal, Wis.,  operating  and  care,  i,  397 ;  iv,  2666 
Su])erior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and  oper- 

atiug  and  care  of 1,389,390;  iii,2608 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal,  Ala.  i,  351 ;  lu,  2296 
Wabash  River,  operating  and  care  of  lock  and  dam  at  Grand  Rap- 
ids     1,368;  ui,2455 

W^arrior  River,  Ala.,  operating  and  care  of  locks  and  dams  above  Tus- 
caloosa    1,265;  11,1675 

Warrior  River  to  Birmingham,  Ala.,  examination  for 1, 275;  ii,  1704 

Warrior  River  to  Birmingham,  Ala.,  survey  for I>275;  ii,  1704 

Canapitsit  Channel,  Mass.,  improvemeutof 1,71,900 

Canarsie  Bay,  N.  Y.,  improvement  of 1,125,1114 

Cape  Ann,  Mass.,  constrnction  of  harbor  of  refuge  at  Sandy  Bay 1,49,833 

Cape  Charles  City,  Va.,  improvement  of  harbor  at i,  194 ;  ii,  1370 

Cape  Cod,  Mass.,  removal  of  wreck  off,  near  Orleans 1,63,859 

Cape  Cod  Ship  CanaL  Mass.,  examination  of  approaches  to 1,64,864 

Cape  Fear  River,  N.  C. : 

Improvemeutof,  above  Wilmington , I>208;  ii,1404 

Improvement  of,  at  and  below  Wilmington i,  209;  ii,  1406 

Improvement  of  North  East  River ly  207;  1 1, 1400 

Cape  Lookout  harbor  of  refuge,  N.  C,  survey  of -...-,...  i,  212;  ii,  14:^ 

Cape  Vincent,  N.  Y.,  improvement  of  harbor  at 1, 477 ;  iv,  325*3 

Care,  maintenance,  and  operating  of  certain  public  works,  provision  for.. .        1,23 

Carrabelle  Bar  and  Harbor,  Fla.,  improvement  of i,  253 ;  ii,  1603 

Carrs  Bend,  Cal.,  examination  of  Napa  River  from  Napa  to,  and  for  cut 

through : 1,494;  iv,SS74 

Carvers  Harbor,  Vinalhaven ^  Me.,  improvement  of i,  34, 785 

Cascades  Canal,  Columbia  River,  Greg. : 

Construction  of 1,504;  iv,3416 

Operating  and  care  of 1,505;  IV, 3423 

Casco  Bay,  Me.,  construction  of  bridge  across,  at  Yarmouth 1,534 

Cashie  River,  N.  C,  examination  of 1 1,199;  11,1381 

Catskill  Creek,  N.  Y.,  examination  of 1,114,1041 

Cedar  Creek,  Del.,  examination  of J>171;  ii,1298 

Cedar  Keys,  Fla.,  examination  of  harbor  at i,  252 ;  u,  1583 

Celilo  Falls,  Columbia  River,  Oreg.  and  Wash.,  constniction  of  boat  railway 

to  The  Dalles  i^apids 1,506;  iv,3425 

Central  Pacific  Railroad  Company,  bridge  of i,536 

Champlain  Lake,  N.  Y.  and  Vt. : 

Defenses  on 1,7,20,744 

Improvement  of  Burlington  Hnrbor,  Vt 1,480;  iv,3296 

Improvement   of  channel    between  North  and    South    Hero  islands, 

Vt 1,480;  IV,8299 

Improvement  of  Narrows  of 1, 481 ;  iv,  3302 

Chandlers  River,  Me.,  examination  of,  from  mouth  to  Jonesboro 1,42,796 

Chapel  Point  Harbor,  Md.,  survey  of » l,l^>  n,1350 

Charles  River,  Mass. : 

Harbor  lines  at  Cambridge,  modification  of 1,83,881 

Improvemeutof 1,55,813 

Charleston  Harbor,  S.  C. : 

Defenscsat 1,7,16*675 

Harbor  lines  in  Ashley  and  Coopor  rivers,  establishment  of 'l^'  !!« 1^ 

Improvement  of 1,292;  PiWl 
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Clufflevoix  Harbor,  Mioh. : 

Improvement  of h^^t  iv,2943 

Survey  of i,435;  iy,2953 

Charlotte  Harbor,  Fla. : 

Examination  of  inside  passage  to  Ponta  Rasa i,  252 ;  u,  1572 

Improvement  of ',246;  ii,  1559 

Charlotte  Harbor,  N.  T. : 

Improvement  of i»474;  iy,3269 

Water  levels i,547;  vi,  4127, 4129 

Charts.    See  Maps. 
Chatham  Harbor,  Mass. : 

Improvement  of 1,62,858 

Removal  of  wreck  in 1,928 

Chattahoochee  River,  6a.  and  Ala. : 

Improvement  of,  below  Col nmbus,Ga i,256;  ii,  1616 

Improvement  of,  between  West  Point  and  Franklin,  Ga i,  257  j  ii,  1620 

Cheboygan  Harbor,  Mich.,  improvement  of ^ i,  440 ;  iv,  3009 

Cbefuncte  River,  La.,  improvement  of i,278;  ii,  1751 

Chehalis  River,  Wash.,  improvement  of i,510;  iv,  3437 

Cheqnamegon  Bay,  Wis.    See  Ashland  Harbor. 
Chesapeake  Bay,  Va.  and  Md. : 

Improvement  of  harbor  at  Cape  Charles  City^,  Va h^^'i  Hf  ^370 

Removal  of  wreck  in,  abreast  of  Sassafras  River,  Md i^  171 ;  ii,  1289 

Chester  River,  Md.,  improvement  of i,  164;  ii,  1273 

Chicago,  ni. : 

Examination  of  niinois  and  Des  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan,  at  or  near i,  421;  iy,2882 

Iinprovement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Dnlnth,  Buffalo,  and 1,485;  iv,2955 

Improvement  of  Chicago  River  at i>411;  iv,2793 

Improvement  of  harbor  at 1,409;  iv,2790 

Improvement  of  South  Chicago  Harbor i,  412 ;  iv,  2801 

Removal  of  wreck  in  North  Branch,  Chicago  River i|  420;  iv,  2881 

Chicago  and  Northwestern  Rail  way  Company,  bridges  of i,  533 

Chicago  River,  111.    ^00  Chicago. 

Chiokasahay  River,  Miss. ,  improvement  of i,  271 ;  11, 1695 

Chief  of  Engineers,  Office  of  the i,  550 

C%tiia  (barge),  removal  of  wreck  of i»420;  iv,2881 

Chincoteagne    Bay,  Va.,  improvement   of  waterway   to   Delaware   Bay, 

Del 1,162;  11, 1270 

Chipola  River,  Fla.,  improvement  of  lower 1^254;  11, 1609 

Chippewa  River,  Wis.,  improvement  of,  including  Yellow  Banks 1,328;  in,  2152 

Chitto,  Bogne,  La.,  improvement  of I>274;  11, 1703 

Chootawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  257 ;  il,  1621 

Choptank  River,  Md. : 

Bridge  at  Denton,  construction  of 1,532 

Improvement  of i|I64;  11, 1275 

Survey  of  Cambridge  Harbor I9I72;  11, 1296 

Christiana  River,  Del. : 

Improvement  of 1,155;  11, 1250 

Removal  of  wrecks  in i»I70;  11, 1288 

Clearwater  Harbor,  Fla.,  examination  of 1, 252 ;  11, 1578 

Clearwater  River,  Idaho,  improvement  of i,  621 ;  iv,  3465 

Cleveland  Harbor,  Ohio: 

Improvement  of i,458:  iy,3075 

Water  levels 1,547;  yi, 4127, 4128 

Clinch  River,  Tenn. : 

Bridge  at  Kingston,  constmotion  of 1,530 

Improvement  of i,363;  m,2311 

Clinton  River,  Mich.,  improvement  of ^^9;  iy,3027 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.. .  i,  204;  u,  1395 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  204 ;  11, 1395 

Coai^ock  Bay,  N.  C,  improvement  of  waterway  via i,  196 ;  11, 1374 

Cocheco  River,  N.  H.,  improvement  of i,  40, 794 

CaehroH  (steamer),  removal  of  wreck  o^  f^om  Man  of  War  Harbor,  Key 

West,  Fla i,261;  11, 1566 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans i,^,859 

Cod.  Cape,  Ship  Canal,  Mass..  examination  of  approaches  to 1, 64, 864 

Cold  Spring  Bay,  N.  Y.,  examination  for  oonnecting  Lloyds  Harbor  with. .  i,  139, 1166 
Coldwater  River,  Miss.,  examination  of 1,310;  iu,1943 
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ColoradOy  Department  of  the,  reconnaiasances  and  explorations  in.,  i,  547;  viy4134 

Colorado  River,  Ariz., examination  of 1,487;  iv,3339 

Columbia,  Department  of  the,  reoonnaissances  and  explorations  in. ..  i,  547;  vi,  4132 
Columbia,  District  of.    See  District  of  Columbia. 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  between  The  Dalles  Rapids  and  Celilo  Falls,  construction 

of 1,505;  iv,ai25 

Cascades  Canal,  construction  of i,504;  iv,  3418 

Cascades  Canal,  operating  and  care  of i.50ii;  iv,  3423 

Defenses  of  mouth  of 1,7,21,756 

Ganging 1.507;  IV, 3432 

Improvement  of,  above  Celilo,  Greg i,  518;  iv,  3456 

Improvement  of,  at  Three  Mile  Rapids i,5(^;  iv,  3425 

Improvement  of  below  Portland,  Oreg i,.503;  iv,  3407 

Improvement  of,  below  Tongue  roint,  Oreg i,502;  it,  3406 

Improvement   of,  between    Rook    Island    Rapids   and   Foster    Creek 

Rapids 1,517;  iv,3455 

Improvement  of,  between  Yanooayer,  Wash.,  and  month  of  Willamette 

River i,504;  iv,3414 

Improvement  of  mouth  of i,  502;  iv,  3404 

Wreck  below  Tongue  Point,  Oreg.,  removal  of i,  502 ;  iv,  3406 

Compilations : 

Ex aminations,  surveys,  proj eots,  appropriations,  etc i,  24 

Laws  for  maintenance,  etc.,  of  navigable  waters i,  24 ;  vi,  4 137 

Compton  Creek,  N.  J.,  improvement  of i,  136, 1150 

Conanicut  Island,  Karragansett  Bay,  R.  I.,  examination  for  channel  through . .  i,  80, 928 

Conecuh  River,  Ala., improvement  of i, 259;  ii,  1631 

Coney  Island  Channel,  New  York  Harbor,  N.  Y.,  examination  of i,  115, 1018 

Coney  Island  Creek,  N.  Y. : 

Bridge  at  Brooklyn, constmotion of 1,534 

Examination  of i,  115, 1050 

Congaree  River,  S.  C,  improvement  of i,  221;  ii,  1468 

Conneaut  Harbor,  Ohio,  improvement  of i,  401 :  iv,  3090 

Connecticut  River,  Conn.,  improvement  of,  below  Hartford i,  86. 948 

Conover,  John  B,  (schooner),  removal  of  wreck  of i,  139, 1 158 

Coutentnia  Creek,  N.  C,  improvement  of i,  202 ;  ii,  1389 

Contingencies,  estimate  for  examinations,  surveys,  and,  of  rivers  and  harbors .       i,  524 
Continuing  contracts: 

Allegheny  River,  Pa.,  locks  and  dams i,  363;  ni,  24^ 

Boston  Harbor,  Mass i,  55.843 

Burtalo  Harbor,  N.  Y i,466;  iv,3107 

Chicago  River,  III 1,411;  iv,2793 

Christiana  River,  Del i,  155;  ii,  1250 

Cleveland  Harbor,  Ohio i, 458;  iv,3075 

Columbia  River,  Oreg.,  Cascades  Canal i,  501;  iv,  3416 

Cumberland  River  above  Nashville,  Tenn i,344;  iii,  2223 

Cumberland  Sound,  Ga 1,235;  ii,  1626 

Delaware  Bay,  Del.,  harbor  of  refuge i,  149;  ii,  1216 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.  J i,  144;  ii,  \2Q6 

Duluth  Harbor,  Minn 1,386;  in,  2592 

Dunkirk  Harbor,  N.  Y 1,464;  iv,3l03 

Fiillsof  Ohio  River  at  Louisville,  Ky 1,364;  iii,2441 

Fortifications 1^9 

Galveston  Harbor,  Tex i,292;  n,  1793 

Grays  Harbor  and  bar  entrance,  Wash i,509;  iv,3436 

Great  Lakes,  channels  in  connecting  waters  of i,  435 ;  iv.  2955 

Hudson  River,  N.  Y 1,105.996 

Humboldt  Harbor  and  Bay,  Cal i,492;  iv,3366 

niinois  and  Mississippi  Canal,  111 1,418;  iv,  2825 

Indiana  Chute,  Falls  of  Ohio  Kiver 1,364;  iii,  2441 

Kentucky  River,  Ky 1,373;  111,2513 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from i,  389;  iii,  2608 

Milwaukee,  Wis.,  harbor  of  refuge i,  402;  iv,  2689 

Mississippi  River,  between  Missouri  River  and  St.  Paul,  Minn . ..  i,  322;  in,  2069 

Mississippi  River,  between  Ohio  and  Missouri  rivers 1,318;  in,  2012 

Mississippi  River,  between  Ohio  River  and  Head  of  Passes i,  525;  v,3505 

Mississippi  River,  Vicksbnrg  Harbor,  Miss 1,306;  in,  1927 

Missouri  River,  below  Sioux  City,  Iowa i,527;  vi,3837 

Mobile  Harbor,  Ala 1,268;  11,1662 

Monongahela  River,  W.  Va.  and  Pa 1,359;  ni,r — 
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CoDtinuing  contracts — Con  tinned. 

Narragansett  Bay,  R.  I 1,74,908 

Newtown  Creek,  N.  Y 1,128,1125 

New  York  Harbor,  N.  Y.,  Bay  Ridge,  Red  Hook,  and  Buttermilk  clian- 

nels 1,125,1117 

New  York  Harbor,  N.  Y.,  Newtown  Creek 1,128,1125 

Northern  and  Northwestern   Lakes,  channels   in    connecting  waters 

of 1,435;  iv,2955 

Oakland  Harbor, Cal i,484;  iv,3327 

Ohio  River,  Dams  Nos.  2, 3. 4, 5,  and  6 i,356;  iii,2358 

Ohio  River,  Falls  of,  at  Lonisville,  Ky.,  including  Indiana  Chute,  i,  364 ;  iii,  2441 

Flaquemlne  Bayon,  La i,  282;  if,  1759 

Point  Judith,  R.  I.,  harbor  of  refuge 1,77,918 

Portland  Harbor,  Me.,  including  Back  Cove i,  37, 790 

Providence  River,  R.  I i,  74, 908 

Rivers  and  harbors i,  22 

Rockland  Harbor,  Me 1,33,783 

Sabine  Pass, Tex., harbor  at .' 1,288;  ii,  1771 

Savannah  Harbor,  Ga i,224;  ii,  1493 

Superior  Harbor,  Wis i,386;  iii,2592 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  389;  iii,  2608 

Vioksburg  Harbor.  Miss 1,306;  iii,  1927 

Willaniette  River  above  Portland,  Oreg 1,506;  iv,3429 

Wilmington  Harbor,  Cal i,486;  iv,3335 

Wilmington  Harbor,  Del 1,155;  ii,  1250 

Winvah  Bay,S.C 1,217;  ii,  1452 

Yamhill  River,  Oreo: i,506;  iv,3429 

Yaquiua  Bay,  Oreg 1,499;  iv,3394 

Yazoo  River,  Miss.,  month  of i,306;  in,  1927 

Contracts,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of i;I52;  ii,  1223 

Cooper  River,  S.  C,  establishment  of  harbor  lines  in i,  23 ;  ii,  1487 

Coosa  River,  Qa.  and  Ala. : 

Improvement  of i,  261;  ii,  1642 

Improvement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge i,261;  n,1642 

Improvement  of,  between  W^etnmka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge 1,262;  n,  1647 

Operating  and  care  of  locks  and  damson i,262;  ii,  1654 

Coos  Bay,  Oreg. : 

Improvement  of  entrance  and  harbor i,496;  iv,  3384 

Improvement  of  harbor  by  dredging i»497;  iv,3387 

Coos  River,  Oreg.,  improvement  of i,498;  iv,3388 

Coquille  River,  Oreg. : 

Improvement  o^  between  Coquille  City  and  Myrtle  Point i,  496;  iv,  3383 

Improvement  of  mouth 1,495;  iv,3380 

Corporations,  occupancy  or  iijury  of  public  structures  by i,  24, 536;  vi,  3981 

Corps  of  Engineers : 

Changes  during  the  year 1,3 

Laws  of  Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress, 

first  session,  affecting  the vi,  4151, 4197 

Number  and  distribution  of  officers 1,3 

Officers  detached i,  4 

Corpus  Christi  Channel,  Tex.,  construction  of  bridge  across i,  530 

Cos  Cob  Harbor,  Conn.,  improvement  of •. 1,102,969 

Courtableau  Bayou,  La. ,  improvement  of i,  283 ;  ii,  1762 

Cowlitz  River,  Wash.,  improvement  of i,  520;  iv,  3463 

Crystal  River,  Fla.,  examination  of i,252;  ii,  1580 

Cumberland  River,  Tenn.  and  Ky. : 

Ganging 1,23,309;  ill,  1936 

Improvement  of,  above  Nashville,  Tenn i,  344 ;  in,  2223 

Improvement  of,  below  Nashville,  Tenn i,  342 ;  in,  2220 

Survey  of  mouth  of i,347;  iii,2242 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,17,700 

Improvement  of. i,  235;  n,  1526 

Cnrrent  River,  Ark.  and  Mo.,  improvement  of i,  314;  in,  1978 

Cnrrituck  Sound,  N.  C,  improvement  of  waterway  through i,  195;  ii,  1374 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to i,  173;  ii,  1306 

Cut-off,  Apalachicola  River,  Fla^  improvement  of 1,254 ;  ii,  1609 
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Coyahoga  River,  Ohio.    Se$  Cleveland  Harbor. 

Cypieae  Bayoa,  Tex.  and  La.,  improvement  of l»901;  iii,1896 

B. 

Dalles  Rapids,  The,  Colombia  River,  Oreg.  and  Wash.,  constroclion  of  boat 

railway  to  Celilo  Falls 1,505;  iv,3425 

Dams: 

See  al§o  Canals.  ^^ 

Form  of  water  surface  backed  up  by,  in  running  streams m,  2378 

D'Arbonne  Bayou,  La.,  obstruction  of,  by  raftsmen vi,396a 

Darien  Harbor,  Ga. : 

Improvement  of 1,229;  ii,  1506 

R<*moval of  wreck  in i,237;  ii,1538 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care i,  %6 ;  in,  2354 

DefeuseH,  seacoaet.    See  Fortifications. 

De  G  raeeff  Salvia  (steamer ) ,  removal  of  wreck  of 1, 502 ;  iv,  3406 

Delaware  Bay,  N.  J.  and  Del. : 

I  Delaware  Breakwater,  Del.,  constrnction  of i,  148 ;  ii,  1214 

Harbor  of  refuge,  construction  of t,U9;  11,1216 

Pier  near  Lewes,  Del.,  oonstruction  of 1,147;  u.  1213 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  162 ;  ii,  1270 

Wreck  near  Ship  John  Light,  removal  of u,  1227 

Delaware  Breakwater,  Del. ,  oonstruction  of i,  148 ;  n,  1214 

Delawaie  Hiver,  N.  J.,  Pa.,  and  Del. : 

Defensesof 1,7,14,628 

Dike  at  Fort  Mifflin,  Pa.,  rebuilding  of 1,638 

Dike  at  Woodbury  Creek,  rebuilding  of 1,152,639;  u,  1223 

Murcushook,  Pa.,  improvement  of  ice  barbor  at i,  146 ;  ii,  1213 

Philadelphia,  Pa.,  improvement  above  and  below i^  142 ;  u,  1193 

Philadelphia,  Pa.,  and  Camden,  N.  J.,  improvement  between i,  144;  u,  1205 

Wreck  opposite  League  Island,  Pa.,  removal  of i,  153 ;  ii,  1227 

Delta  Cooperage  Company,  bridge  of 1,530 

Delta  Point,  La.,  improvement  of  harbor  at,  by  Mississippi  River  Commis- 
sion    If  525;  V,  %05 

Dennis  Creek,  N.  J.,  improvement  of if  lol;  ii,  1^2 

Denton,  Md.,  construction  of  bridge  across  Choptank  River  at i,  533 

Depot,  Engineer,  Willets  Point,  N.T 1,6,22,574 

Des  Moines  Rapids  Canal  and  Dry  Dook,  Mississippi  River,  operating  and 

care  of i,323;  in,  2104 

Dee  Moines  River,  Iowa  and  Mo.,  survey  of  Egyptian  Levee,  along. .  i,  325 ;  in,  2124 

Des  Plaines  River,  IlL,  examination  of i,421;  it,  2882 

Detroit,  Mich.,  reconstruction  of  bridge  across  Detroit  River,  by  city  of i,  529 

Detroit  River,  Mich. : 

Bridge  at  Detroit,  reconstruction  of .,. 1,529 

Improvement  of h^^i  iv,3029 

Dexter,  N.  Y.,  examination  of  Black  River  to  harbor  at i,  482;  iv.  3308 

District  of  Columbia: 

See  aUo  Washington,  D.  C. 

Public  buildings  and  grounds  and  Washington  Monument.,  i,  542;  vi,  4005^  4033 
Washington  Aqueduct,  increasing  water  supply  of  city  of  Washing- 
ton   1,540;  VI, 4018 

Washington  Aqueduct,  maintenance  and  repair  of 1^537;  in,3991 

Washington  Ao ueduct,  raising  height  of  Great  Falls  Dam i,  540 ;  yi,  4018 

Dividing  Creek,  Md.    See  La  Trappe  I&ver. 

Dividing  Creek,  N.  J.,  examination  of. i>154;  ii,  1242 

Division  engineers • i,25 

Divisions,  engineer i,  25 

Doboy  Bar,  Ga.,  survey  of , 1,237;  ii,1538 

Dog  River,  Miss.,  survey  of i,276;  u,  1718 

Dredge  boats  on  Upper  Mississippi  River,  operation  of 1,23,321;  111,2049 

Duck  Creek,  Del.    See  Smyrna  River. 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refhge  at i,  88, 961 

Dnluth,  Minn. : 

Bridge  across  St.  Louis  River  to  Superior,  Wis.,  oonstruction  of i,  533 

Harbor  lines  at,  modification  of 1,23;  ni,2647 

Improvement  of  harbor  at 1,386;  ui,2593 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Buffalo,  Chicago,  and 1,435;  iv,2955 

Duluth  Streei  Railway  Company,  bridge  of... p,.  „...      1,533 
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Bankirk  Harbor,  N.  Y.,  improvement  of 1,464;  iv,3103 

Dawamish  River,  Wash.,  improvement  of 1, 511 ;  iv,  3438 

Duxbury  Beaeb,  MasB.    See  Duxbury  Harbor. 

Diixbury  Harbor,  Mass. : 

Examination  of 1,63,860 

Examination  of  Duxbury  Beach i,  W,  862 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  represent- 
atives of 1,25,277;  ii,1731 

East  Chester  Creek,  N.  Y. : 

Examination  of 1,140,  1175 

Improvement  of 1,118, 1089 

Eastern  Branch,  Elizabeth  River.  Va.    See  Elizabeth  River. 
East  River,  Ga.    See  Brunswick  Harbor. 
East  River,  N.  Y. : 

Bridge  at  New  York  City,  constru9tion  of. i,532 

Examination  of  Wallabout  Channel 1,115,1047 

Harbor  lines  at  New  York  City,  establishment  of i,  23, 1081 

Improvement  of 1,111,1026 

East  River,  Wis.,  construction  of  bride^e  across,  at  Green  Bay i,  532 

Eatit  River  Bridge  Company,  bridge  of i,  532 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at i,  68, 890 

Edge  water,  N.  J.,  removal  of  wreck  in  Hudson  River,  below i,  1 14, 1040 

^i^ypii&n  Levee,  Des  Moines  River,  Iowa  and  Mo.,  survey  of i,  325;  iii,  2124 

Elizabeth  River,  N.  J. : 

Improvement  of 1,131,1134 

Surveyor 1,141,1186 

Elizabeth  River,  Va. : 

Bridge  across  Southern  Branch  at  Norfolk,  construction  of i,  533 

Norfolk  Harbor  and  its  approaches,  improvement  of i,  190;  ii,  1353 

Waterway  to  Albemarle  Sound,  N.  C.,  improvement  of i,  195 ;  u,  1374 

Western  Branch,  improvement  of Iil91;  ii,  1365 

Wreck  in  Southern  Branch,  removal  of 1,198;  ii,  1380 

Elk  River,  W.  Va.,  improvement  of i,380;  iii,  2565 

Elliott  Bay,  Wash.,  improvement  of  waterway  via i,  513 ;  iv,  3445 

£llis  Island,  New  York  Harbor.  N.  Y.,  modification  of  harbor  lines  at i,  23, 1075 

Ellsworth,  Me.,  examination  or  Union  River  near 1,42,800 

Embankments 1,8 

£iiiory  River,  Tenn.,snrvev  of,  up  to  Harriman 1,354;  ui,2316 

Emplacements.    See  Fortin cations. 

Employees  injured  while  engaged  upon  public  works,  necessity  of  legislation 

for  relief  of 1,26 

En^neer  Depot,  Willets  Point, N.  Y 1,6,32,574 

Engineer  divisions i,  26 

Engineers,  Battalion  of 1,6,22,570 

Engineer  School,  Willets  Point,  N.  Y 1,5,22,663 

Engineers,  Corps  of.    See  Corps  of  Engineers. 

Engineers,  division :....         i,26 

Engineers,  Office  of  the  Chief  of i,550 

Engineers,  The  Board  of 1,4,553 

EnterprUe  (schooner),  removal  of  wreck  of 1,80,927 

Erie  Basin,  Black  Rock  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to. .  i,  473 ;  iv,  3245 
Erie  Canal,  N.  Y. : 

Preservation  of  bench  marks  along i,546;  vi  4123 

Widening  locks  of,  to  permit  passage  of  war  vessels 1,473;  iv'  3250 

Erie  Harbor,  Pa. :  ' 

Harbor  lines  in  Presque  Isle  Bay,  establishment  of i,24-  iv  3*>65 

Improvement  of l,m\  iv,3097 

Survey  of.  1^473.  ,v,3237 

Water  levels x,547;  VI, 4127  4128 

Wrecks  in,  removal  of '     ^         \  iti 

Erie  Lake:  *'*'^ 

See  aUo  Northern  and  Northwestern  Lakes. 

Defenseson i  7  20 

^^r'iwlsr^        ::::;"i:547ivi,4i23 

Water  levels - - ,  547-  vi  I197  iiQfi 

Ewsambia  River,  Fla.,  improvement  of ;; ; ;  ]^^^  \  259 ;  ii)  1631 

Digitized  by  CjOOQIC 


12  INDEX. 

EMAnaba,  Mioh.,  water  levels  ftt l|647;  vi, 4127, 4129 

Esopnii  Creek,  N.  Y.    See  Sangertiee  Harbor. 

EsMX  County,  Maia.,  bridge  of i.5^ 

Eaeex  River,  Mats.,  iBprovement  of 1,48,830 

Estimates: 

California  Debris  Commission 1,328 

Engineer  Depot,  WnieU  Point,  N.  Y 1,22 

Fortifications i,22 

Mississippi  River  Commission 1,5:^7 

Missouri  River  Commission i,528 

New  York  Harbor,  N.Y.,  snperrision  of 1,525 

Northern  and  Northwestern  Lakes 1,547 

Public  bnUdinffs  and  groands,  and  Washington  Monument,  D.  C i,  544 

Rivers  and  harbors,  examinations,  surveys,  etc.,  of i,  524 

Rivers  and  harbors,  Improvement  of i,23 

Snrvevfl  and  reconnaissances  in  military  departments,  and  for  maps i,  5(H 

Washmgton  Aqnednct,  D.  C,  maintenance  and  repair  of i,  540 

Wash inzton  Monument.  D.  C,  care  and  maintenance  of i,  544 

Enreka  Hftrbor,  Cal.,  examination  of i,494;  iv,3377 

Everett  Harbor,  Wash.,  improvement  of i,5io;  iv,3447 

Ezaroinations: 

Compilation  relative  to  surveys  and i,24 

Est  imate  for  surveys,  contingencies,  and,  of  rivers  and  harbors i,  524 

Exeter  River,  N.  H.,  snrvev  of,  from  month  to  upper  bridge  in  Exeter i,  44, 818 

Exploratious  and  reconnaissances  in  military  departments x,  547,  vi,  4131 

F. 

Fairhaven  Harbor,  Mass.    8e§  New  Bedford  Harbor. 

Fairport  Harbor,  Ohio, improvement  of 1,459;  iv,3082 

Falia,  Bogue,  La.,  improvement  of i>^8;  n,175l 

Fall  River  Harbor,  Mass.,  survey  of 1,81,931 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of 1,864;  ]ii,2ai 

Far  Rookaway,  N.  Y.,  examination  of  channels  to  In  wood  and i,  140^  1170 

Feather  River,  Cal. : 

Improvement  of 1,490;  it,33G0 

Improvement  of,  by  California  Debris  Commission i,  528 ;  vi,  3961 

Femandina,  Fla.,  improvement  of  waterway  to  Savannah,  Ga i,  236;  ii,  1536 

Fishing  Creek,  N.  C,  improvement  of i,200;  ii,  13^ 

Fish  Island,  New  Bedford  Harbor,  Mass.    80$  New  Bedford  Harbor. 
Five  Mile  Creek,  Ala. : 

Examinationfor  canal  to  Black  Warrior  River i»275;  ii,1704 

Survey  for  canal  to  Black  Warrior  River i,  275;  n,  1704 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1,100^96 

Flag  Lake  and  River,  Wis.    i^  Portwing  Harbor. 

Flathead  River,  Mont.,  improvement  of 1*522;  it,3468 

Flint  River,  Ga., improvement  of i,256;  ii,161S 

Florida: 

Defenses  of  coast  of 1»7,17, 18,702,714 

Obstruction  of  navigable  waters  in,  by  the  water  hyacinth 1,25 

Flashing  Bay,  N.  Y. : 

Examination  of  channel  connecting  Newtown  Creek  and i,  139, 1159 

Improvement  of .' 1, 123,1106 

Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  iii,23I7 

Survey  of 1,347;  ia,2234 

Fort  Hamilton,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  114, 1039 

Fortifications: 

Appropriations 1,8 

Continuing  contracts 1,9 

Estimates 1,22 

New  works 1,8 

Preservation  and  repair  of 1, 8 

Projects 1,7,553 

Sea  walls  and  embankments '. 1,8 

Sites  for,  acquisition  of 1,7 

Submarine  mines 1, 11 

Fort  McHenry,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off 1,174;  11, 1307 

Sea  wall  at 1, 15, 039 
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Fort  liuion,  Fla.y  preservation  and  repair  of 1,17,703 

Fort  Mifflin,  Pa.,  rebnilding  dike  at i,638 

Fort  Monroe,  Va.,  Mwerage  systeiu  at 1,16,663 

Fort  Hontgomery,  N.  T.,  preservation  and  repair  of 1,744 

Fort  Niagara, N.Y., sea  wall  at 1,20.743 

Fort  8clinTler,N.T.,sea  wallat i,6Il 

Fort  Smith,  Ark. : 

Improvement  of  Arkansas  River  at lySll;  iii,  1952 

Survey  of  Arkansas  River  at , i,316;  iii,  1989 

Fox  River,  Wis. : 

Bridge  across  United  States  oanal  at  Appleton,  constmctiou  of i,  532 

Bridge  at  Green  Bay,  construction  of 1,532 

Bridge  at  Menasba,  construction  of i,  533 

Improvement  of 1,406;  iv,2709 

Improvement  of  Green  Bay  Harbor 1,395;  iv,2657 

Operating  and  care  of  locks  and  dams  on i»407;  iy,2719 

Frankfort,  Me.,  examination  for  removal  of  wreck  in  Marsb  River i,  43, 801 

Frankfort, Mich.,  improvement  of  harbor  at If432;  iv,2939 

Fredericka,' Marie  (ship),  removal  of  wreck  of,  ftom  Man  of  War  Harbor, 

Key  We8t,Fla 1,251;  11,1566 

French  Broad  River,  Tenn. : 

Improvementof i,352;  in,  2308 

Injury  to  training  walls vi,  3983 

Friemd,  Lottie  K.  (schooner),  removal  of  wreck  of Ii,  1227 

Fnlton,  Ark. : 

Improvement  of  Red  River  above 1,300;  iii,  1895 

Improvementof  Red  River  below 1,299;  iii,  1877 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  on 1, 323:  in,  2109 

Galveston  and  Brazos  Canal,  Tex.,  examination  of i,  298 ;  ii,  1809 

Galveston  and  Brazos  Navigation  Company,  examination  of  canal  of.  i,  298 ;  ii,  1809 
Galveston  Bay  and  Harbor,  Tex. : 

Galveflton  Bay,  examination  of  channel  to  Brazos  River*. i,298;  ii,  1809 

Galveston  Bay,  improvement  of  ship  channel  in 1, 294 ;  ii,  1803 

Galveston  Harbor,  defenses  of i,7, 19,737 

Galveston  Harbor,  improvementof i,  292;  ii,  1793 

Galveston  Island,  survey  at  easterly  end  of i,  298 ;  ii,  1813 

Morgan  Canal,  operating  and  care  of i,298;  11,1808 

Morgan  Cut  and  Cannl,  improvement  of if  294;  ii,  1803 

West  Galveston  Bay,  improvement  of  channel  in i,  295 ;  u,  18^ 

Galveston  Island,  Tex.,  survey  at  easterly  end  of i,  298 ;  ii,  1813 

Gasconade  River,  Mo.,  improvement  of,  by  Missouri  River  Commission .  i,  527 ;  vi,  3837 
Gauging: 

See  aleo  Hydraulics. 

Columbia  River,  Oreg.  and  Wash i,  507;  iv,  3432 

Mississippi  River  and  tributaries 1,23,309;  lu,  1936 

Mississippi  River  at  St.  Paul,  Minn i,332;  iii,2164 

Northern  and  Northwestern  Lakes i>547;  vi,4127 

Gauley  River,  W.Va,,  improvement  of 1,380;  in,  2564 

Gedney  Channel,  New  York  Harbor,  N.  Y.  i 

Improvementof it  113;  1031 

Removal  of  wreck  in I,ll^;  1039 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George  Lake,  St.  Johns  River,  Fla.    See  Volusia  Bar. 

Georges  River.  Me.,  improvement  of 1,35,785 

Georgetown,  D.  C .    See  Washi  ngton . 

Georgia,  defenses  of  coast  of 1,7,17,700 

Glencove  Harbor,  N.  Y.,  improvement  of 1, 122,1103 

Glonoester Harbor, Mass., improvementof i, 49, 835 

Goshen  Creek, N.  J.,  improvement  of i,  153;  n,  12:^5 

GotfTfror  JfarHn  (steamer),  removal  of  wreck  of i,251;  n,  1566 

Governors  Island,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  the 

Battery  and 1,141,1182 

Qowanus  Bay  channels,  New  York  Harbor,  N.  Y. : 

Improvementof i,  125, 1117 

Survey  of 1,140,1177 

Gowanos  Canal,  New  York  Harbor,  N.  Y. : 

Improvementof 1,125,1118 

Removal  of  wreck  in 1,138,1158 
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Qoif  anus  Creek,  New  York  Harbor,  N.  Y. :  _ 

Improvement  of  channel  in ••••..••••.•••••  1,07,  titt 

Survey  of i,  141, 11» 

Grand  Haven  Harbor,  Mich.,  improvement  of * 1,^27;  iv,2918 

Grand  Lake,  La.,  improvement  of h^^f  ^  1767 

Grand  Marais,  Mioh.,  improvement  of  harbor  of  refuge  at if  392;  ni,2640 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  385 ;  ui,  2585 

Grand  Hapids,  Wabash  Kiver,  Ind.  and  111.,  operating  and  care  of 

lock  and  damat ^^!!^  iii,2456 

Grand  River,  La.,  improvement  of h^^f  ii,  1759 

Grand  River,  Mich. :  ^^ 

Improvement  of h^^^f  rv,2921 

Improvement  of  Grand  Haven  Harbor h^^i  iv,2918 

Grand  River,  Ohio.    5e«  Fairport  Harbor. 

Orasse,  Sylvia  de  (steamer),  removal  of  wreck  of 1,502;  iv,  3406 

Grays  Harbor,  Wash.,  improvement  of.  and  bar  entrance 1,509:  iv,3436 

Great  Egg  Harbor  Inlet,  N.  J. ,  removal  of  wrecks  in i,  153 ;  ii,  1227 

Great  Falls  Dam,  Potomac  River,  raising  height  of 1,5^;  vi,4018 

Great  Harbor,  Woods  Hole,  Mass.    ^Sm  Woods  Hole  Channel. 
Great  Kanawha  River,  W.  Va. : 

Improvement  of •• Iy381;  m,  2566 

Injury  to  works,  and  unlawful  deposits  in vi,3983 

Operating  and  care  of  locks  and  dams  on lySSS;  iii,2575 

Great  Lakes : 

Defenses  of  ports  in  New  York 1,7,20,743 

Exaniin ation  for  ship  canal  to  Hudson  River i,  472 ;  i v,  3128 

Improvement  of  channels  in  connecting  waters  of i,  435 ;  iv,  2955 

Survey 8,  and  correcting,  printing,  and  issuing  of  charts i,  544;  vi,  4069 

Water  levels if  547;  vi,4127 

Great  Pedee  River,  S.  C,  improvement  of if216;  ii,  1447 

Great  Salt  Pond,  Block  Island,  S.  I. ,  improvement  of i,  79, 925 

Great  Sodus  Bay,  N.  Y. : 

Improvement  of  harbor  at i»4'75;  iv,3274 

Use  and  occupancy  of  pier vi,  3H?<5 

Green  Bay, Mich.,  water  levels  at  Escanaba h^'^i  vi, 4127,4129 

Green  Bay,  city  of,  Wis. : 

Construction  of  bridges  across  East  and  Fox  rivers,  by i,532 

Improvement  of  harbor  at I,S95;  iv,  2657 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of. i,  75, 911 

Green  River,  Ky. : 

Improvement  ot,  above  month  of  Big  Barren  River  (Lock  and  Dam 

No.6) 1,370;  iii,2459 

Operating  and  care  of  locks  and  dams  on i,370;  in,2462 

Reconstruction  of  Lock  No.  2,  at  Rumsey 1,369;  ni/24o7 

Survey  at  mouth  of,  for  new  lock  and  dam i,  373 ;  lu,  2504 

Greenville  Harbor,  Miss.,  improvement  of,  by  Misaissippi  River  CommiB- 

sion If  525;  v,  35*15 

Greenwich  Harbor,  Conn.,  improvement  of i,  103, 970 

Grossetete  Bayou,  La.,  examination  of i,292;  u,  I'rei 

Gulfport,  Miss.,  examinations  for  channel  to  Ship  Island  Harbor  and  Gulf 

of  Mexico 1,276;  n,  1708 

Gulf  States,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth .         i,25 

Gull  Lake,  Minn.,  construction  of  reservoir  at 1,^6;  iii,2137 

GnoB.     See  Fortifications. 

Guruet  Rock,  Plymouth  Harbor,  Mass.,  examination  of i,  64,863 

Guy andotte  River,  W.  Va.,  improvement  of 1,378;  iii,256S 

n. 

ffagerif  i?M«  (barge),  removal  of  wreck  of 1,171;  11,1289 

Hamilton,  Fort,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  114, 1099 

Hampton  Roads,  Va. : 

Defenses  of 1,7,16,656 

Removal  of  wrecks  in X»19o;  11, 1379 

Harbor  lines,  establishment  of i,23 

Allouez  Bay,  Wis 1,23;  irL2Sil 

Ashley  River,  8.  C 1,23;  n,1487 

Boston  Harbor,  Mass 1,23,881 

Bridgeport,  Conn 1,28,988 

Cambridge,  Mass * 1,23,881 
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Harbor  lines,  establishment  of— Contiuned. 

Charles  River  at  Cambridge,  Mass ^ i,  23, 881 

Charleston  Harbor,  8.C i,23;  11,1487 

Cooper  River,  8.C i,23;  ii,  H87 

Dnlnth  Harbor,  Miiiu i,23;  iii,2647 

East  River  at  New  York,  N.  Y 1,23,1081 

Ellis  Island,  New  York  Harbor,  N.Y 1,23,1076 

Erie  Harbor,  Pa i,24;  iv,3265 

Harlem  River, N.Y 1,23,1077 

Hudson  River  at  New  York,  N.  Y 1,23, 1067, 1070 

Kewaunee  Harbor,  Wis i,24;  iv,2786 

New  York  Harbor,  N.  Y 1,23,1067,1070,1075,1077,1081 

Olympia  Harbor,  Wash i,24;  iv,3484 

Spuyteu  Duyvil  Creek,  N.Y * 1,23,1077 

Superior  Bay,  Minn,  and  Wis 1,23;  in,  2617 

Superior  Harbor,  Wis i,23;  iii,2647 

Wankeffan  Harbor, 111 i,24;  iv,2786 

Harbors  and  riyers.    See  Rivers  and  harbors. 
Harlem  River,  N.  Y.  : 

Bridge  obstructing,  at  New  York  City 1,536 

Bridges  across,  location  and  characteristics  of i,  1024 

Harbor  lines  at  New  York  City,  modification  of i,  23, 1077 

Improvement  of 1,110,1019 

Harlowe  River,  N.  C,  improvement  of  waterway  via i,  204;  ii,  1395 

Harraseeket  River,  Me.,  survey  of i,  44, 815 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  86, 948 

Hat  Slough,  Wash.,  improvement  of i,511j  iv,3438 

Havre   de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low   , 1,163;  U,1272 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of 1,439;  iv,3006 

Hatffiee,  John  C,  (schooner),  removal  of  wreck  of i,  198 ;  ii,  1379 

Helena  Harbor,  Ark.,  improvement  of,  by  Mississippi  River  Commission .  i,  525 ;  v,  3505 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,  111,  1026 

Hempsteail,  N.  Y. : 

See  also  Glencove  Harbor. 

Construction  of  bridge  across  Long  Beach  Channel,  by  town  of i,  533 

Henderson  Harbor,  N.  Y.,  removal  of  wreck  in i,  482 ;  iv,  3304 

lierr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  at.  i,  363;  in,  2428 

Ilillobrandt  Bayou,  Tex.,  construction  of  bridge  across i,  533 

Hillsboro  Bay,  Fl a.,  examination  of 1,252;  n,  1574 

HillsboTo  River,  Fla. : 

Examination  of,  up  to  Tampa i,  252 ;  ii,  1574 

Removal  of  wreck  in,  at  Tampa i,  251 ;  ii,  1566 

Hogansbnrg,  N.  Y.,  construction  of  bridge  across  St.  Lawrence  River  near.       i,  531 
Holland  (Black  Lake)  Harbor,  Mich. : 

Improvement  of i,  426;  iv,2916 

Survey  of i,435;  iv,2950 

Holway^  L.  (schooner),  removal  of  wreck  of i,  42, 798 

Homochitto  River,  Miss.,  examination  of i,  291 ;  ii,  1777 

Horn  Island  Pass  and  Harbor,  Miss. : 

Improvement  of  Horn  Island  Pass j,270;  ii,  1693 

Survey  of 1,276;  ii,  1716 

Horre,  William  (tag),  removal  of  wreck  of i,  138, 1158 

Housatonic  River,  Conn. : 

Improvement  of 1,92,956 

Survey  of 1,105,979 

Houston,  East  and  West  Texas  Railway  Company,  bridge  of i,  534 

Hudson  River,  N.  Y.  and  N.  J. : 

Examination  for  ship  canal  to  Great  Lakes i,  472 ;  iv,  3128 

Examination  of  Nyack  Harbor,  N.  Y 1, 115,1044 

Harbor  lines  at  New  York,  N.  Y.,  modification  of i,23, 1067, 1070 

Improvement  of,  between  Coxsackie  and  Troy,  N.Y i,  105, 996 

Improvement  of  Peek  skill  Harbor,  N.  Y i,  109, 1016 

Wrecks  at  Jersey  City  and  Edgewater,  N.  J.,  removal  of. i,  114, 1039, 1040 

Humboldt  Harbor  and  Bay,  Cal. : 

Examination  of  Eureka  Harbor i, '194;  iv,  3377 

Improvement  of 1,492:  iv,  3366 

Huntington  Harbor,  N.  Y.,  improvement  of i,  121, 1 100 

Huron  Harbor,  Ohio,  improvement  of 1,455;  iy,3064 
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Huron  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refnge  at  Sand  Beach,  Mich i,  444 ;  iv^  3015 

Water  levels i,3i7;  vi,4127 

Huron  Kiver,  Mich.,  examination  of i,461;  iv,30S4 

Hyacinth,  water,  obstruction  of  navigable  Southern  rivers  by  the i,  25 

Hyanuis,  Mass,  improvement  of  harbor  of  refuge  at ^66,  S&i 

Hydraulic  mining  in  California.    Se€  California  Debris  Commission. 
Hydraulics: 

See  al$o  Gauging. 

Form  of  water  surface  backed  up  by  dams  in  running  streams lu,  2378 

I. 
Iberville  Parish,  La.,  bridge  of 1,535 

Illinois  and  Mississippi  Canal,  111. : 

Construction  of. i,4I8;  iv,2«i5 

Operating  and  care  of  oanal  around  rapids  of  Rock  River i,  420;  iv,  2^0 

Illinois  River,  111. : 

Examination  of 1,421;  iv,2882 

Improvement  of i»415;  iv,  2815 

Operating  and  care  of  Lagrange  and  Kampsville  locks  and  dams,  i,  417 ;  iv,  2822 

Indiana  Chute,  Falls  of  Ohio  Kiver^  Louisville,  Ky.,  improveiiient  of.  i,  364;  iii,  2441 

Indian  River,  Fla.,  improvement  of i,  242;  ii,  1554 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  162;  ii,  127D 

Indian  River  Inlet,  Fla.    See  Indian  River. 

Individuals,  occupancy  or  injury  of  public  structures  by i,  24, 536;  TX,  3981 

Injury  to  structures  built  by  the  United  States i,24,596;  vi,3981 

Inland  waterways.    See  Waterways. 

Inner  Beach,  Hempstead,  N.  Y.,  construction  of  bridge  to  Barnum  Island..        1,533 

Inside  routes.    See  Waterways. 

Internal  waterways.    See  Waterways. 

Inwood,  N.  Y.,  examination  of  channels  to  Far  Rockaway  and i,  140, 1170 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  162 ;  u,  1270 

^\  J. 

S      Jackson,  Andrew  (barge),  removal  of  wreck  of 1,114,1039 

•N^  James  River,  Va. : 

v       Improvement  of i,187;  n,1346 

^•\    Protection  of  Jamestown  Island i,189;  u,1349 

JJ^^^-^towu  Island,  James  Kiver,  Va.,  protection  of i,  189 ;  u,  1^49 

Maini  \,.©tte,  La.,  construction  of  bridge  across  Bayou  Tec  he,  by  town  of i,  532 


Main  Si 
Maintei 
Maiden 


.     .  *^  County,  Tex.,  bridge  of 1,533 

Aiaintena«>  Mont.,  survey  of  Kootenai  River  above 1, 523 ;  iv,  34H2 

Maiden  q^^^^  ^^  j^  removal  of  wreck  in  Hudson  River  at i,  114, 1(09 

^^Jfh'neon,  H tiger  (canal  boat),  removal  of  wreck  of Llll  1010 

■  Judith,  Point,  R.  I. : 

Construction  of  harbor  of  refuse  at 1,77.918 

Improvement  of  entrance  to  Point  Judith  Pond i^  Tg^  921 

Survey  of  easterly  breakwater  to  shore 1,81,937 

Jupiter  Inlet,  Fla. : 

Examination  of 1,251;  11, 1568 

Improvement  of l»242;  u,  1554 

K. 

Kalamazoo  River,  Mich. : 

luiproveuient  of l,4?6;  iv,2915 

Improvement  of  Sangatuck  Harbor 1,425;  iv,  2913 

Kampsville  Lock  and  Dam,  Illinois  River,  HI.,  operating  and  care  of.  i,  417;  iv*'  2H22 

Kansas  City,  Osceola  and  Southern  Railway  Company,  bridge  of i,  531 

Kansas  City,  Slireveport  and  Gulf  Railway  Company,  bridge  of II        i|531 

Kendnskeag  River,  Me.,  survey  of  mouth  of i  44  811 

Kennebec  River,  Me. :  '      ' 

Defenses  of I  7. 11 

Improvement  of Ill,  35, 787 

Kennedy y  Margaret  (schooner),  removal  of  wreck  of i,  174; '11, 1307 

Kenosha  Harbor,  Wis. : 

Improvement  of 1,404;  iv,2708 

Survey  of 1,409;  iv,2Tra 

Uie  and  occupancy  of  south  pier VLf  ~' 
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Kentucky  River,  Ky. : 

ImproYement  of 1,373;  iti,  2513 

Operating  and  care  of  locks  and  dams  on i,  375;  iii,  2519 

Kewannee  Harbor,  Wis. : 

Harbor  lines  at,  establishment  of i,24;  iv,2785 

Improvement  of i,  399;  iv,2675 

Keweenaw  Bay,  Mich.,  improvement  and  operating  and  care  of  waterway  to 

Lake  Superior 1,389,390;  in,  2608 

Keweenaw  Point,  Mich.,  waterway  across.    See  Keweenaw  Bay. 

Keyport  Harbor,  N.  J.,  improvement  of 1,135,1147 

Key  West  Harbor,  Fla. : 

Defenses  at 1,7,17,703 

Improvement  of  northwest  entrance  of i,  244 ;  u,  1556 

Wrecks  in  Man  of  War  Harbor,  removal  of i,251;  ii,  1566 

Kingston,  Tenn..  oonstrnotion  of  bridge  across  Clinch  River  at i,  530 

Kinnickinick  River,  Wis.,  constmction  of  bridges  across,  at  Milwaukee i,  533 

Kittery,  Me.,  oonstraction  of  bridges  to  Badgers  Island  and  York i,  534 

Kootenai  River,  Idaho  and  Mont. : 

Improvement  of,  between  Bonners  Ferry,  and  international  bonnd- 

ary - i,621;  iv,3467 

Survey  of,  above  Jennings,  Mont 1,523;  iv,3482 

La  Crosse  Harbor,  Wis. : 

Improvement  of i,322;  iii,2059 

Survey  of i,325:  m,2116 

Lafourche  Bayou,  La.,  improvement  of i,281;  n,  1757 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  of.,  i, 417;  it,  2822 

Lake  Charles,  La.,  construction  of  bridge  across  Calcasieu  River  at i,  531 

Lake  City,  Ark.,  construction  of  bridge  across  Lake  St.  Francis  near 1, 531 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Lake  Shore  and  Michigan  Southern  Railway  Company : 

Bridge  of,  at  Ashtabula,  Ohio i,534 

Bridge  of,  at  Toledo,  Ohio i,531 

Lakes,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

La  Trappe  River,  Md. : 

Improvement  of i,  165;  ii,  1276 

Survey  of 1,171;  ii,129f 

Laurie^  Annie  (tug),  removal  of  wreck  of i,^ 

Laws:  ^666 

Compilation  of^  for  maintenance  of  navigable  waters i»  24 ;  v  ^ 

Fifty-fourth  Congress,  second  session,  and  Fifty- fifth  Congress,  first  ses-i^  ooo^ 

sion,  affecting  Corps  of  Engineers ^^-«4l27  4129 

Necessity  of,  for  relief  of  injured  employees  on  public  works -I^i^' 

Leaf  River,  Miss.,  improvement  of i,272;  n« 

League  Island,  Pa.,  removal  of  wreck  in  Delaware  River  opposite ....  i,  153;  u,  ] 

Leech  Lake,  Minn. : 

Operating  and  care  of  reservoir  at i,328;  in,  2142 

Reservoir  at i,326;  in,2137 

Legislation.    See  Laws. 

Lemon  Creek,  Staten  Island,  N.  T.    See  Staten  Island — New  Jersey  channel. 

Levert,  J.  B.,  bridge  of i,634 

Levisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  376 ;  iii,  2529 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay,  near i,  147 ;  ii,  1213 

Improvement  of  waterway  from  Chincoteague  Bay,  Ya.,  to  Delaware 
Bay,  near •- i,162;  ii,  1270 

Lewis  River,  Wash. : 

Examination  of  North  Fork,  to  head  of  navigation i,  523 ;  iv,  3469 

Survey  of,  up  to  Lacenter i,523;  iv,3473 

JAppitty  Henry  (schooner),  removal  of  wreck  of i,  198 ;  ii,  1379 

Littie  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  n,  1270 

Little  Harbor,  Mass.    See  Woods  Hole  Channel. 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge  at i,  41, 796 

Little  Kanawha  River,  W.  Va. : 

Improvement  of i,384;  iii,2582 

Operating  and  care  of  lock  and  dam  on i,  384;  iii,2582 

Little  Pedee  River,  S.  C,  improvement  of i>215;  ii,  1444 

Little  Pigeon  River,  Tenn.,  improvement  of i,  352 ;  in,  2310 

BNQ  97 2 
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Little  Riyer,  La.,  between  Scopini  Cut-off  and  Knox  Point.    See  Red  River, 

below  Falton,  Ark. 
Little  Rock,  Ark. : 

ImproYement  of  Arkansas  River  at i»311;  iii,1952 

Survey  of  Arkansas  River  at i,816;  111,1908 

Little  Sodus  Bav,  N.  T.,  improvement  of  harbor  at i,476;  iv,3276 

Lloyds  Harbor,  K.  T., examination  for  oonnecting  Cold  Spring  Bay  with i,  139, 11G5 

Looks.    See  Canals. 

Lock  woods  Folly  River,  N.  C,  improvement  of i,  211  j  u,  1417 

Long  Beach  Channel,  Hempstead  Harbor,  N.  Y.,  construction  of  bridge  across.       i,  533 

Long  Island,  N.  Y.,  defenses  at 1,7,14,614 

I^ong  Island  City,  N.  Y.,  alteration  of  bridge  across  Newtown  Creek  at i,  535 

Long  Island  Sound,  defenses  of  eastern  entrance  to 1.7,1^608 

Lookout,  Cape,  harbor  of  refuge,  N.  C.f  survey  of h^^y  11,1430 

I^oraiu,  Ohio,  improvement  of  Black  River  at i,  457 ;  rv,  9072 

Louisiana,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth ......         i,  25 

Louisville,  Ky. : 

Improvement  of  Falls  of  Ohio  River,  including  Indiana  Chute.,  i,  364;  in,  2441 

Operating  and  care  of  Louisville  and  Portland  Canal i,  366 ;  m,  2444 

Louisville  and  Portland  Canal,  Ky .,  operating  and  care*  of i,  366 ;  in,  2444 

Loutre,  Pass  a,  Mississippi  River,  closing  crevasse  in i,  291 ;  u,  1776 

Lower  Chipola  River,  Fla.,  improvement  of 1*254;  ii,  1609 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  181 ;  n,  1329 

Lubeo  Channel.  Me.,  improvement  of 1,26,770 

Ludington  Harbor,  Mich. : 

Improvement  of , i,430;  rv,2930 

Survey  of i,4a5;  iv,2951 

Lumber  River,  N.  C.  and  S.  C,  improvement  of i,  214 ;  ii,  1443 

Lumberton  Branch,  Rancocas  River,  N.  J.    See  Rancocas  River. 
Lynn  Harbor,  Mass. : 

Improvement  of 1,52,839 

Survey  of 1,65,873 

M. 

McHenry,  Fort,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off i»174;  ii,  1307 

Sea  wall  at 1,15,639 

Maohias  River,  Me.,  survey  of,  from  Machias  to  Machiasport i,  43, 809 

Machodoc  (Lower)  Creek,  Va.,  improvement  of i?  181 ;  n,  1329 

Ma^on  Bayou,  La., improvement  of i,304;  in,  1990 

Mainft,  defenses  of  coast  of , i,  7, 11, 561 

Main  sibip  channel.  New  York  Harbor,  N.  Y.,  improvement  of i»  113, 1031 

Maintenance,  operating,  and  care  of  certain  public  works,  provision  for i,  23 

MaldenRiver,  Mass.,  improvement  of 1,53,841 

Mamnroneck  Harbor,  N.  Y.,  improvement  of i,  117,1087 

Manasquau,  N.  J.,  construction  of  bridge  across  Manasqnan  River  at i,  538 

Manasquan  River,  N.  J.,  construction  of  bridge  across,  at  Manasqnan i,  533 

ManateeRiver,  Fla.,  improvement  of i>248;  n,  1569 

Manchac  Bayou, La.,  improvement  of 1,280;  n,  1756 

Manchester  Harbor,  Mass. : 

Improvement  of 1,51,887 

Survey  of 1,64,65,866,889 

ManisteeHarbor,  Mich.,  improvement  of. if  ^1;  iv,  2939 

Manitowoc  Harbor,  Wis. : 

Construction  of  city  bridge  across  Manitowoc  River 1, 534 

Improvement  of i,  400;  iv,  2681 

Manitowoc  River,  Wis.    See  Manitowoc  Harbor. 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in i,  251 ;  ii,  1566 

Manokin  River,  Md.,  improvement  of i,  168;  n,  128S 

Maps: 

Charts,  Northern  and  Northwestern  Lakes i»544;  vi,4069 

Estimates  for  publication  of  military  and  other i^  549 

Printing  and  distribution  of,  by  Office  of  the  Chief  of  Engineers i.  547 

Marhlehead  Harbor,  Mass..  survey  of i.  65,870 

Marcelo  (bark),  removal  ot  wreck  of,  from  Man  of  War  Harbor,  Key  West. 

Fla 1,2.51;  11,1569 

Marcnshook,  Pa.,  improvement  of  ioe  harbor  in  Delaware  River  at. . .  i,  146;  11, 1213 

Mare  Island  Strait,  Cal.,  survey  of i|i^;  iv,3352 

Marianna,  Tex.,  construction  of  bridge  across  Trinity  River  abovo i^  534 
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Mmrie  JVmleHclNi  (ship),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key 

Weat,Fla 1,261;  ii,1566 

Marion  Comity,  Mias.,  bridge  of 1,530 

Marion,  Fort,  Fla.,  preservation  and  repair  of 1, 17, 702 

Marquette  Bay,  Mich.    See  Marqaette  Harbor. 
Marqaette  Harbor,  Mich. : 

Gonstmction  of  harbor  of  refuge  at  Preaque  lie  Point i,  391 ;  ui,  2638 

Improvement  of i,391;  iii,2615 

Water  levels i,547;  vi,  4127, 4129 

Marsh  River,  Me.,  examination  for  removal  of  wreck  at  Frankfort i,  43, 801 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  68, 890 

Marvin.  Governor  (steamer),  removal  of  wreck  of i,  251 ;  ii,  1566 

MassacQusetts,  defenses  of  southeast  coast  of 1,7,12,608 

MattaponiRiver,ya.,  improvement  of i;185;  11,1342 

Mattawan  Creek,  N.  J. : 

Improvement  of 1,134,1145 

Improvement  of  Keyport  Harbor 1,135,1147 

Mattituck  Harbor,  K.  Y.,  improvement  of 1,119,1096 

Manmee  Bay  and  River,  Ohio.    See  Toledo  Harbor. 

Memphis  Harbor,  Tenn.,  improvement  of,  by  Mississippi  River  Commis- 
sion  1,525;  v,8506 

Menasha,  Wis. ,  construction  of  bridge  across  Fox  River,  by  city  of i,  588 

Menominee  Harbor,  Mich,  and  Wis. : 

Improvement  of 1,393;  IT,2650 

Survey  of i,408;  iv,2751 

Menominee  River,  Mich,  and  Wis. ,  i mprovement  of i,  393 ;  iv,  2652 

Mermentau  River,  La.,  improvemen  t  of,  and  tri  bu taries i,  285 ;  n,  1767 

Merrimac  River,  Mass. : 

Dredging  between  Newburyport  and  Haverhill,  estimate  of  cost  of  .. .  i,  64, 865 

Improvement  of i,  46, 827 

Improvement  of  Newburyport  Harbor i,  45, 824 

Miaous  River,  Conn., improvement  of 1,102,969 

Michigan  City  Harbor,  Ind.,  improvement  of if  421 ;  iv,  2885 

Michigan  Lake: 

SSb  aUo  Northern  and  Northwestern  Lakes. 

Construction  of  harbor  of  refuge  at  eastern  entrance  of  canal  between 

Sturgeon  Bay  and i,397;  IV, 2671 

Examination  of  Illinois  and  Des  Plaines  rivers,  IlL,  for  extension  of 

navigation  to i,421;  IY,2882 

Improvement  of  canal  to  Sturgeon  Bay,  Wis i,  396 ;  it,  2660 

Operating  and  care  of  canal  to  Sturgeon  Bay,  Wis i,  397 ;  lY,  2666 

Survey  of  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 

navigation  in  connection  with i»421;  iv,2887 

Water  levels i,647;  vi, 4127, 4129 

Middle  Fork,  Forked  Deer  River,  Teuu. : 

Improvement  of 1,340,341;  ni,2217 

Survey  of 1,347;  ui,2234 

Mifflin,  Fort,  Pa.,  rebuilding  dike  at i,638 

Mitflin  Township,  Pa. : 

Construction  of  bridge  across  Monongahela  River  to  Braddock  Township .      i,  530 

Construction  of  bridge  across  Monongahela  River  to  Port  Perry i,  529 

Milan,  HI.,  operating  and  care  of  canal  around  rapids  of  Rock  River 

at 1,420;  iv,2880 

Military  departments,  reconnaissances  and  explorations  in i,  547 ;  vi,  4131 

Millbridge,  Me.,  removal  of  wreck  in  Narraguagns  Bay  at i,  42, 798 

Mi  I  le  Lacs  Lake,  Minn .,  examination  of,  for  reservoir i,  332 ;  ui,  2170 

Mill  Neck  Creek  Inlet,  N.  Y.,  construction  of  bridge  across,  at  Bayville i,  533 

Mill  River,  Conn.    See  New  Haven  Harbor. 
Milwaukee,  Wis. : 

Bridges  across  Kinnickinick  River,  construotion  of i,  533 

Harbor  of  refuge  in  Milwaukee  Bay,  construction  of i,402;  iy,2689 

Improvement  of  harbor  at i,403;  iv,2692 

Survey  of  harbor  at i,408;  iv,2765 

Water  levels i,547;  vi, 4127, 4129 

Wreck  in  Milwaukee  Bay,  removal  of 1,407;  iv,2751 

Milwaukee  River  and  Bay,  Wis.    See  Milwaukee. 

Mines,  submarine * i,  11 

Mingo  Creek,  S.  C,  improvement  of i,217;    u,  1450 

liinmg,  hydraulic,  in  California.    See  California  D^ris  Commission. 
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MinneBota River,  Minn.,  improyement  of i,  390;  ni,  2156 

Mispillion  Riyer,  Del. : 

Examination  of i,  171;    n,  1291 

Improyement  of h  1®^  J     *'»  1268 

Misflisquoi  Bay,  Vt. ,  construction  of  bridge  across,  at  Albnrgh  Point i,  535 

Missisqnoi  River,  Vt.,  survey  of,  from  Swan  ton  to  Lake  Champlain  -.  ly  483;  iv,  3319 
Mississippi  River: 

Alexandria  to  Canton,  Mo.,  survey  from Iy325;  ui,2134 

Beach  Ridge,  Ark.,  preyention  of  break  into  Cache Riyer,  near.,  i,  321 ;  iii,  2017 

Canton  to  Alexandna,  survey  from i,  325 ;  iii,  2124 

Dallas  City  to  Oquawka,  111.,  survey  from 1^324;  in,  2111 

Delta  Point  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion   1,625;     v,3505 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  oare  of.,  i,  323;  ni,  2104 

Drurys  Landing  to  New  Boston,  111.,  survey  from 1, 324 ;  in,  2114 

Fort 'Madison  to  month  of  Skunk  River,  Iowa,  survey  &om i,  326;  ni,  2130 

Gauging,  and  tributaries 1,23,309;  ni,  1936 

Ganging,  at  or  near  St.  Paul,  Minn i,332;  in,  2164 

Greenville  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion   1,526;     v,8S06 

Hannibal  to  Lagrange,  Mo.,  survey  from 1,325;  ni,2119 

Head  of  Passes  to  head  waters,  surveys  from h^^y     v,3506 

Head  of  Passes  to  Ohio  Ri  ver,  improvement,  surveys,  eto i,  525 ;    v,  3505 

Helena  Harbor,    Ark.,  improvement   by  Mississippi    River    Commis- 
sion    If  5)25;     v,3S05 

Iowa  River  to  Muscatine,  Iowa,  survey  from 1,326;  ux,2I33 

La  Crosse  Harbor,  Wis.,  survey  of i>325;  ni,  2116 

Lagrange  to  Hannibal,  Mo.,  survey  from i,  325;  ui,  2119 

Lock  and  Dam  No.  2,  between  St.  Paul  and  Minneapolis,  construction 

of 1,323;  m,2110 

Loutre,  Pass  a,  closing  crevasse  in i»291;    u,  1776 

Memphis  Harbor,  Teun.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;     v,3505 

Minneapolis,  Minn.,  to  Missouri  River,  improvement  from i^  322 ;  ni,  2069 

Minneapolis,  Minn.,  to  St.  Paul,  construction  of  Lock  and  Dam  No. 

2 1,323;  ni,2110 

Missouri  River  to  Minneapolis,  Minn.,  improvement  from i,  322;  in,  2059 

Missouri  River  to  Ohio  River,  improvement  from i,  318 ;  in,  2013 

Natchez  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;     v,3505 

Muscatine  to  Iowa  River,  Iowa,  survey  from 1,326;  iu,213S 

New  Boston  to  Drurys  Landing,  111.,  survey  from i,  324  ;  ui,  2114 

New  Madrid  Harbor,  Mo.,  improvement  by  Mississippi  River  Commis- 
sion    i»525;     v,S506 

New  Orleans  Harbor,  La.,  defenses  of 1,7,18^727 

New  Orleans  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;     v,3506 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  eto i,  525 ;     v,  3505 

Ohio  River  to  Missouri  River,  improvement  ftx)m i,  318 ;  in,  2012 

Oquawka  to  Dallas  City,  111.,  survey  from ^9  324;  in,2111 

Pass  a  Lou tre,  closing  ere vilsse  in iy29I;    ii,  1776 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  at i,  328 ;  in,  2142 

Pokegama  Falls,  Minn.,  reservoir  at 1,326;  ni,  2137 

Reservoir  at  head  waters,  examination  of  Mille  Lacs  Lake,  Minn,  i,  332;  ui,  2170 

Reservoirs  at  head  waters,  oonstrnction  of i,  326 ;  in,  2137 

Reservoirs  at  head  waters.  Operating  and  oare  of ^328;  in,  2142 

St.  Louis  Harbor,  Mo.,  improvement  of 1,320;  111,2046 

St.  Paul,  Minn.,  construction  of  Lock  and  Dam  No.  2,  between  Minne- 
apolis and h^^f  ni, 2110 

St.  Paul,  Minn.,  ffanging  at  or  near 1^332;  in,  2164 

Skunk  River  to  Fort  Madison,  Iowa,  survey  from i,  326 ;  in,  2130 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i,  23, 321 ;  in.  2049 

Snags  and  wrecks,  removal  of 1,23,317;  ni^2001 

South  Pass,  inspection  of  improvement  of i,  25, 277 ;    n^731 

Vicksbnrg  Harbor,  Miss.,  improvement  of i^  906 ;  iii^927 

Vicksbnrg  Harbor,  Miss.,  obstruction  of  mouth  by  small  craft vi,  3f>S2 

Vidalia  Harbor,  La.,  improvement  by  Mississippi  River  Commission  i,  525;    v,  3505 

Wrecks  and  snags,  removal  of 1,23,317;  in,2001 

Mississippi  River  Commission i»525;      v,3505 
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liississippi  Soand,  Ala.  and  Miss. : 

Defenses  of 1,7,18,721 

Examinations  for  channel  from  Gnlf  of  Mexico  to  Gulfport,  via  Ship 

Island  Pai«sand  Harbor,  Miss i,  276;  ii,  1708 

Survey  of  Horn  Island  Pass  and  Harbor,  Miss i,  276 ;  ii,  1716 

Survey  of  tiliip  Island  Harbor  for  channel   to  mainland   of  Missis- 
sippi    1,277;  11,1722 

Miasouri,  Department  of  the,  reconnaissances  and  exploratious  in i,  547 ;  vi,  4131 

Missouri  River: 

Bridge  at  Boonville,  Mo.,  construction  of i,  529 

Bridge  at  Yankton,  S.  Dak.,  construction  of i,  529 

Improvement   of,    between    Stubbs    Ferry,    Mont.,   and    8ioux    City, 

Iowa 1,333;  ni,2177 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i,527;  vi,  3837 

Snapgingon  upper  river i,  337;  in,  2208 

Missouri  River  Commission i»5J7;  vi,3837 

JfM(  (barge),  removal  of  wreck  of 1,138,1157 

Mobile  and  Ohio  Railroad  Company,  bridges  of 1, 530 

Mobile  Harbor,  Ala. : 

Defenses  of 1,7,18,721 

Improvement  of i,263;  ii,  1662 

Mohawk  River,  N.  Y.,  examination  of,  between  Rome  and  Schuyler. . .  i,  482 ;  iv,  3304 

Mokelumne  River,  Cal.,  improvement  of i,  489;  iv,  3359 

Money  Point,  Southern  Branch,  Elizabeth  River,  Ya.,  removal  of  wreck 

off 1,198;  11,1380 

Monmouth  County,  N.  J.,  bridge  of i,532 

Monongahela  Navigation  Company,  acquisition  of  improvements  of.  i,  361;  ui,  2411 
Honon^ahela  River,  W.  Ya.  and  Pa. : 

Bridge  at  Rankin,  Pa.,  construction  of i,  533 

Bridge  between  Braddock  and  Miifiin  townships,  Pa.,  construction  of. . .       i,  630 
Bridge  between  Port  Perry  and  Mifflin  Township,  Pa.,  construction  of. .      i,  529 

Improvement  of i,359;  in,  2383 

Locks  and  Dams  Nob.  6  and  7,  acquisition  of i,361;  in,  2411 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care  of i,  360 ;  in,  2409 

Monongahela  Navigation  Company's  improvements,  acquisition  of  i,  361 ;  in,  2411 

Monroe,  La.,  construction  of  bridge  across  Ouachita  River  by  city  of i,  530 

Monroe,  Fort,  Ya.,  sewerage  system  at 1,16,663 

Monroe  Harbor,  Mich. : 

Examination  of  Raisin  River i,463;  iv,3094 

Improvement  of i,452;  iv,  3037 

Water  levels i,547;  vi,  4127, 4128 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  River  near i,  530 

Montgomery,  Fort,  N.  Y.,  preservation  and  repair  of i,  744 

Montgomery,  Tuscaloosa  and  Memphis  Railway  Company,  bridge  of i,  530 

Monument  River,  Mass.,  construction  of  bridge  across,  at  Bourne i,  534 

Moosabeo  Bar,  Me.,  improvement  of 1,27,771 

Morgan  Cut  and  Canal,  Tex. : 

Improvement  of i,294;  ii,  1803 

Operating  and  care  of  Morgan  Canal i,  298 ;  ii,  1808 

Morris  and  Cummings  Ship  Channel,  Tex.,  construction  of  bridge  across. ..       i,  530 
Mortars.    See  Fortifications. 

Mount  Desert,  Me.,  construction  of  breakwater  to  Porcupine  Island i,  28, 775 

Mount  Hope  Bay,  Mass.,  survey  of 1,81,931 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222 ;  n,  1471 

Mud  Lake,  La.,  improvement  of 1,285;  n,  1767 

Murderkill  River,  Del. ,  improvement  of i,  160 ;  ii,  1266 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of. ..  i,  351;  in,  2296 

Muskegon  Harbor,  Mich.,  improvement  of i,  428 ;  iv,  2923 

Muskingum  River,  Ohio : 

Improvement  of i,358;  in,  2363 

Observations  concerning  form  of  water  surface  backed  up  by  dams  in 

running  streams in,  2378 

Operating  and  care  of  looks  and  dams  on i,  358;  in,  2364 

Mystic  River,  Conn.,  improvement  of i,  84, 944 

Mystic  River,  Mass.,  improvement  of 1,53,841 

N. 

Nandna  Creek,  Ya.,  improvement  of i,  195 ;  n,  1373 

Nansemond  River,  Va.,  improvement  of i»192;  ii,1367 
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Nanticolce  River,  Del.  and  Md.,  improTement  of h^Slf  11.1260 

Nantacket,  Ma«t.,  ooDstructiou  of  harbor  of  refuge  at i,  67, 886 

Napa  River,  Cal. : 

Examination  of i»*9*;  iv,S374 

Improvement  of i,*W;  iv,  3304 

Survey  of  Mare  Island  Strait i,*88;  iv,3352 

Narragansett  Bay,  R.  I. : 

Defenses  of 1,7,12,603 

Examination  for  channel  through  Conanicu t  Island i,  80, 928 

Improvement  of 1,74,908 

Karraguagus  Bay,  Me. ,  removal  of  wreck  at  Millbridge i,  42,  798 

Narraguagus  River,  Me.,  improvement  of 1,28,773 

Natalbany  River,  La.,  improvement  of i,  279 ;  ii,  1753 

Natchez   Harbor,  Miss.,  improvement  of,  by   Mississippi  River  Commis- 
sion   1,525;  v,3505 

Navigable  waters : 

Bridges  across.    See  Bridges. 

Compil&tion  of  laws  for  maintenance,  etc.,  of h^*  ^^ 4137 

Neches  River,  Tex. : 

Bridge  at  Beaumont,  construction  of 1,531 

Improvement  of i,  290;  ii,  1775 

Negro  Cut,  Indian  River  Inlet,  Fla.     See  Indian  River. 

Neosho  River,  Kans.,  examination  of i,  316 ;  in,  1984 

Neponset  River,  Mass.,  survey  of i>  65, 875 

Nestngga  River,  Oreg.,  improvement  of 1,501;  iv,  3396 

Nense  River,  N.  C. : 

Improvement  of i>203;  u,  139S 

Improvement  of  waterwav  via Iy204;  ii,  1395 

Survey  of,  at  and  below  Newbem iy212;  ii,1437 

New  Bedford  Harbor,  Mass. : 

Bridges  across  Acushnet  River  to  Fairhaven,  construction  of i,  531, 535 

DefenseHat 1,7,12,603 

Improvement  of i,  70,897 

Survey  of  channel  leading  to  proposed  new  draw  in  bridge  to  Fairhaven .  i,  80, 990 

Newbem,  N.  C. : 

Improvement  of  Neuse  River  at i,  203;  ii,  1393 

Improvement  of  waterway  to  Beaufort,  N.  C Iy204;  n,1396 

Survey  of  Neuse  River  at  and  below it  212;  ii,  1427 

^etr  ^rttii«iricilr  (ferryboat),  removal  of  wreck  of i,  114, 1099 

Newburyport  Harbor,  Mass..  improvement  of 1,45,824 

New  Hampshire,  defenses  or  coast  of i,  7, 11, 581 

New  Haven  Harbor.  Conn. : 

Construction  of  breakwaters  in 1,91,955 

Construction  of  city  bridge  across  Mill  River i,534 

Improvement  of i,  89,963 

Survey  of 1,104,974 

New  Jersey,  improvement  of  channel  between  Staten  Island,  N.  Y.,  and.  i,  130, 1130 

New  Madrid  Harbor,  Mo.,  improvement  of,  by  Mississippi  River  Commis- 
sion    i>525;  v,3605 

New  Orleans  Harbor,  La. : 

Defenses  of 1,7,18,727 

Improvement  of,  by  Mississippi  River  Commission i,  525 ;  v,  3506 

Newport  Harbor,  R.  I.,  improvement  of r,  76, 915 

Newport  News,  Ya.,  removal  of  wreck  in  Hampton  Roads,  off i,  1S8;  ii,  1379 

Newport  River,  N.  C.    See  Beaufort  Harbor. 

New  River,  N.  C. : 

Improvement  of i,   206;  ii,1309 

Improvement  of  waterway  to  Beaufort  Harbor,  N.  C i,  205 ;  n,  1398 

New  River,  Va.  and  W.  Va^  improvement  of 1,379;  ni,2563 

New  Shorcham,  R.  I.    See  Block  Island. 

Newtown  Creek,  N.  Y. : 

Bridge  at  Long  Island  City,  alteration  of i,536 

Examination  of  channel  connecting  Flashing  Bay  and i,  139, 1159 

Improvement  of 1,128, 1136 

New  York  Bay,  N.  Y.    See  New  York  Harbor. 

New  York  Harbor,  N.  Y. : 

Battery,  survey  of  channel  between  Governors  Island  and i,  141,  iigj 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  improve- 
ment of 1^  1^^  1117 

Bay  Ridge  Channel  and  triangular  area  to  Red  liook  Channel,  survey 

°^ r---pT\rifT^l*<>'ll77 
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Now  York  Harbor.  N.  Y.— Continwod. 

Buttermilk  CnanDely  improTement  of i,  125, 1U7 

Buttermilk  Channel,  survey  of 1,140,1177 

Coney  Island  Channel,  examination  of i,  115,1048 

Coney  Island  Creek,  oonstmotion  of  bridge  at  Brooklyn i,  534 

Coney  Island  Creek,  examination  of i,  115,1050 

Defensesof 1,7,13,14,610,614 

East  River  and  Hell  Gate,  improvement  of 1,111,1026 

East  River,  construction  of  bridge  across,  by  city i,  532 

East  River,  establishment  of  harbor  lines 1,23,1081 

Ellis  Island,  modification  of  harbor  lines  at i,  23, 1075 

Flushing  Bay,  examination  of  channel  to  Newtown  Creek i,  139, 1159 

Flushing  Bay,  improvement  of 1,123,1106 

Fort  Hamilton,  removal  of  wreck  below 1,114,1039 

Gedney  Channel,  improvement  of i>113, 1031 

Gedney  Channel,  removal  of  wreck  in 1,114,1039 

Governors  Island,  survey  of  channel  between  the  Battery  and i,  141, 1182 

Gowanns  Bay  channels,  improvement  of i,  125, 1 117 

Gowanus  Bay  channels,  survey  of i,  140, 1177 

Gowanns  Canal,  improvement  of i,  125, 1118 

Gowanus  Canal,  removal  of  wreck  in 1,188,1158 

Gowanus  Creek  ,  survey  of i,  141, 1180 

Gowanus  Creek  Channel,  improvement  of 1,127, 1122 

Hamilton,  Fort,  removal  of  wreck  below 1,114,1039 

Harbor  lines,  establishment  of i,  23, 1067, 1070, 1075, 1077, 1081 

Harlem  River,  city  bridge  obstructing i,  536 

Harlem  River,  improvement  of i,  110, 1019 

Harlem  River,  location  and  characteristics  of  bridges  across i,  1024 

Harlem  River,  modification  of  h  arbor  lines  in i,  23, 1077 

Hell  Gate,  East  River,  improvement  of 1,111,1026 

Hudson  River,  modification-  of  harbor  lines  in i,  23, 1067, 1070 

Hudson  River,  removal  of  wrecks  in i,  114, 1039, 1040 

Improvement  of 1,113,1031 

Main  ship  channel,  improvement  of 1,113,1031 

Narrows  to  the  sea,  survey  from i,  115, 1053 

New  Jersev,  improvement  of  channel  between  Staten  Island  and i,  130, 1130 

Newtown  &reek,  alteration  of  bridge  across i,535 

Newtown  Creek,  examination  of  channel  to  Flushing  Bay i,  139, 1159 

Newtown  Creek,  improvement  of i,  128, 1125 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  improve- 

mentof 1,125,1117 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  survey 

of 1,140,1177 

Schuyler  Fort,  sea  wall i,611 

Spuy ten  Duyvil  Creek,  characteristics  of  bridge  at  mouth  of i,  1024 

Spuyten  Duyvil  Creek,  improvement  of I9IIO,  1019 

Spuyten  Duyvil  Creek,  modification  of  harbor  lines i,  23, 1077 

Staten  Island,  improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Supervision  of i,524;  iv,3499 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,125,1117 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  survey 

of 1,140,1177 

Wallabout  Channel,  examination  of 1,115,1047 

Wrecks,  removal  of 1.114,138,1089,1040,1158 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  533 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of i,  533 

New  York  State,  defenses  of  lake  ports  in 1,7,20,743 

Niagara,  Fort,  N.  Yy  sea  wall  at 1,20,743 

Niagara  River,  N.  Y. : 

Improvement  of  Buffalo  Harbor i,466;  iv,3107 

Improvement  oil  ftom  Tonawanda  to  Port  Day i,  470 ;  iv,  3123 

Improvement  01  Tonawanda  Harbor  and i,  469 ;  i v,  3116 

Niantic  Harbor,  Conn.,  survey  of 1,104,972 

Nomini  Creek,  Va.,  improvement  of i,  179;  11, 1326 

Nooksack  River,  Wash.,  improvement  of i>511;  iv,  3438 

Norfolk  Harbor,  Va.: 

Bridge  across  Southern  Branch,  Elizabeth  River,  construction  of i,  533 

Improvement  of  and  its  approaches i,  190;  11, 1353 

Improvement  or  waterway  to  Albemarle  Sound,  N.  C i,  195 ;  11, 1374 

Wreck  off  Money  Point,  removal  of .^198;  n,1380 
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North  Branch,  Chicago  River,  111.    See  Chicago. 

North  Carolina,  defenses  of  coast  of i,  7, 16, 670 

North  £ast(Cap«  Fear)  River,  N.C.,improyement  of 1*207;  n,  1400 

Northern  and  Northwestern  Lakes: 

Defenflesofportsin  New  York 1,7,20^743 

Kxamlnation  for  ship  canal  to  Hudson  River i»472;  iv,3128 

Improvement  of  channels  in  connectin|(  waters  of i,  435 ;  i v,  2965 

Surveys,  and  correcting,  printing,  and  issuing  of  charts i,  544 ;  vi,  4009 

Water  levels 1,547;  ti,4127 

Northern  New  York  Railroad  Company,  bridge  of 1,531 

North  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  m,22I7 

Survey  of i,347;  in, 2234 

North  Fork,  Lewis  River,  Wash.,  examination  of,  to   head    of    naviga- 
tion    1,523;  nr,346e 

North  Hero  Island,  Lake  Champlaln,  V t.,  improvement  of  channel  between 

South  Hero  Island  and 1,480;  iv,3299 

North  Landing  River,  Va.  and  N.  C. : 

Improvement  of i,196;  ii,1376 

Improvement  of  waterway  via i,  195;  ii,  1374 

Northport  Harbor,  N.Y.,  examination  of 1,139,1167 

North  River,  N.  Y.    See  Hudson  River. 

North  Ri  ver,  N.  C,  improvement  of  waterway  via i,  195 ;  n,  1874 

North  River,  Wash. : 

Examination  of i>523;  iv,3472 

Improvement  of i,508;  iv,3434 

Norton  Shoal,  Vineyard  Sound,  Mass.,  removal  of  wreck  from 1,80,927 

Norwalk  Harbor,  Conn.,  improvement  of i,  98, 963 

Noxubee  River,  Miss.,  improvement  of i,269;  11,1691 

Nyack  Harbor,  N.  Y.,  examination  of. i,115,10U 

O. 

Oakland  Harbor,  Cal. : 

Bridge  to  Alameda,  alteration  of i,5S5 

Improvement  of i,484;  iv,3327 

Oak  Orchard  Harbor, N.  Y.,  snrvey  of .^ i»*83;  iv,3314 

Obion  River,  Tenn. : 

Improvement  of 1,339,341;  in, 2215, 2219 

Survey  of i|347;  iu,2234 

Obstructions  to  navigation : 

Action  upon  bridges  constituting 1,24,536 

Water  hyacinth  in  Southern  rivers i,25 

Oocoquan  Creek,  Va.,  improvement  of i|177;  u,  1321 

Occupancy  of  structures  built  by  the  United  States i,  24, 536 ;  vi,  3981 

Ocean  County,N.J.,  bridge  of i,632 

Ooklawaha  River,  Fla.,  improvement  of i^^il;  ii,  1552 

Ocmulgee  River,  Qa.,  improvement  of i,  232;  n,  1519 

Oconee  River,  Ga.,  improvement  of 1.231;  n,  1516 

Oconto  Harbor,  Wis.,  improvement  of iy394;  rv,2653 

Ocracoke  Inlet,  N.  C. : 

Improvement  of i,199;  n,  1385 

Survey  of 1,212;  u,1423 

Office  of  the  Chief  of  Engineers i,550 

Ogdensburg  Harbor,  N.  iT,  improvement  of i, 479 ;  i Y,  3292 

Ohio  River: 

Dams  Nos. 2. 3, 4, 5,  and  6,  construction  of i,356;  iii,2358 

Davis  Island  Dam,  Pa.,  operating  and  care  of i,  356 ;  ui,  2354 

Falls  of,  including  Indiana  Chute,  Louisville,  Ky .,  improvement  of  i,  364 ;  iii,  2441 

Gauging 1,23,309;  in,  1936 

Improvement  of i,355;  ui,2325 

Indiana  Chute,  improvement  of 1,364;  in, 2441 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,.S66;  in,  2444 

Marietta,  Ohio,  to  mouth,  examination  from i,  359 ;  iii,  2379 

Snag  boat,  operation  of 1,23,356;  ni,2349 

Oldmans  Creek,  N.  J.,  examination  of i,154;  ii,1238 

Old   Point  Comfort  Wharf,  Va.,  removal  of  wreck   in    Hampton  Roads 

near i,  198;  n,1379 

Olympia  Harbor,  Wash. : 

Harbor  lines  at.  modification  of 1,24;  IT,3484 

Improvement  of 1,512;  IT,344S 
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Ontario,  Canada,  commerce  passing,  in  1896 iv,  2999, 3004 

Ootarto  Lake: 

See  al9o  Northern  and  Northwestern  Lakes. 

Defenses  on 1,7,20,743 

Water  levels i,547;  vi, 4127, 4129 

Ontonagon  Harbor,  Mich.,  improvement  of i,  389 ;  ui,  2606 

Operating,  care,  and  maintenance  of  certain  pnblic  works,  provision  for i,  23 

Orange  River,  Fla.,  examination  of i»251;  ii,1569 

Orleans,  Mass.,  removal  of  wreck  off  Cape  Cod,  near 1,63,859 

Osage  River,  Mo. : 

Bridge  at  Osceola,  constmotion  of i,  531 

Improvement  of,  by  Missouri  River  Commission i,  527 ;  vi,  8837 

Osceola,  Mo.,  construction  of  bridge  across  Osage  River  at i,  631 

Oswegatchie  River,  N.  Y.    See  Ogdensburg  Harbor. 

Oswego    Canjd,  N.  Y.,    widening   locks   of,  to   permit   passage   of  war 

vessels i,483;  iv,3324 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,476;  iv,3278 

Injury  to  structures  at vi,  3986 

Water  levels i,547;  vi, 4127,4129 

Otter  Creek,  Vt.,  improvement  of. i,481;  iv,3299 

Otter  Tail  Lake  and  River,  Minn.,  examination  of,  for  reservoir i,  333;  in,  2172 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,530 

Improvement  of i,302;  in,  1904 

Our  Little  Harry  (barge),  removal  of  wreck  of i,  153;  ii,  1227 

Oyster  Bay,  N.  Y. : 

Construction  of  bridge  across  Mill  Neck  Creek  Inlet,  by  town  of i,  533 

Examination  of  harbor  at 1,139,1163 

Oyster  River,  N.  H.,  examination  of i, 43,804 

P. 

p€Uiifio  (scow),  removal  of  wreck  of i,472 

Bales  tine  (Bohooner),  removal  of  wreck  of i,  153;  u,  1227 

Palmbeach,  Fla.,  survey  at i,  252;  ii,  1585 

Pamlico  River,  N.  C. : 

Improvement  of i,201;  ii,  1388 

Survey  of,  at  and  below  Washington i,  212;  ii,  1425 

Pamunkev  River,  Va.,  improvement  of i,  187;  ii,  1344 

Pascagoula  River,  Miss. : 

Improvement  of i,  269;  ii,1692 

Survey  of,  from  mouth  to  Dog  River,  and  up  Dog  River i,  276;  ii,  1718 

Pasquotank  River,  N.  C,  improvement  of i,  197;  ii,  1378 

Passaic  River,  N.  J.,  improvement  of 1,129,1128 

Pass  a  Loutre,  Mississippi  River,  closing  crevasse  in i,  291 ;  ii,  1776 

Patapsco  River,  Md. : 

Improvement  of  channel  to  Curtis  Bay i,  173;  ii,  1306 

Improvement  of,  including  channel  to  Baltimore i,  172 ;  ii,  1299 

Improvement  of  Spring  Garden,  Baltimore i,  174 ;  ii,  1307 

Survey  of  Baltimore  Harbor i,174;  ii,1308 

Wreck  off  Fort  McHenry,  removal  of 1.174;  ii,  1307 

Patehogue  River,  N.  Y.,  improvement  of 1 .  i,  123, 1108 

Pawcatnck  River,  R.  I.  and  Conn. ,  improvement  of i,  82, 940 

Pawtucket  River,  R.  I.,  improvement  of i,  73, 905 

Pearl  River^  Miss. : 

Bridge  m  Marion  County,  construction  of i,530 

Carthage  to  Jackson,  improvement  from i,  273 ;  n,  1700 

Edinburg  to  Carthage,  improvement  from i,  274 ;  ii,  1702 

Jackson,  improvement  below 1,272}  ii,  1698 

Survey  of  channel  at  mouth  of i,  277;  u,  1722 

Pease  Creek,  Fla.,  improvement  of i,  246;  n,  1559 

Peekskill  Harbor,  N.  Y.,  improvement  of 1,109,1016 

Penobscot  River,  Me. : 

Defenses  of i»  7, 11 

Examination  for  removal  of  wreck  in  Marsh  River,  Frankfort i,  43, 801 

Improvement  of 1,30,779 

Survey  of  Bangor  Harbor  and 1,44,811 

Pensacola  Harbor,  Fla. : 

Defenses  of 1,7,18,714 

Improvement  of 1,258;  il,  162» 
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Pensaakee  Harbor,  Wit.,  improYement  of 1,396;  iv,3m 

Pentwater  Harbor,  Mich.,  improvemeDt  of i»490;  iv,2928 

Peqaounook  Riv«r,  Conn.    Set  Bridgeport  Harbor. 
Pere  Marquette  Lake,  Mich.    8e$  Lndington  Harbor. 

Petaluma  Creek,  Cal. :  

Examination  of i»494;  iv,3375 

Improyement  of. h^^i  iv,S365 

Petoskej  Harbor,  Mich.,  improyement  of if^34;  iv,2944 

Philadelphia,  Pa. : 

ConBtruction  of  bridge  across  Schuylkill  Riyer,  by  city  of i,  534 

Defenses  of 1,7,14,628 

Improyement  of  Delaware  Riyer  at i»I44;  n,  1206 

Improyement  of  Schuylkill  Riyer  at Iyl45;  n,  1211 

Philipp,  Miss.,  construction  of  bridge  across  Tallahatchie  Riyer  at i,  530 

Piers  built  by  the  United  States,  occupancy  or  iig  nry  of i,  34, 536 ;  vi,  3981 

Pigeon  bayous.  La.,  iinproyement  of h^^i  Ui  1759 

Pike  Creek,  Wis.    See  Kenosha  Harbor. 

Pinebluff,Ark: 

Improyement  of  Arkansas  Riyer  at i»311;  m,  1963 

Survey  of  Arkansas  Riyer  at i,316;  m,1990 

Pine  Island  Harbor,  Fla.,  examination  of i,  252;  n,  1573 

Pine  Riyer, Mich., improyement  of 1,447;  ry, 3024 

Pine  River,  Minn. : 

Operating  and  care  of  reservoir  at 1,328;  in,  3142 

Reservoir  at 1,326;  iii,213T 

Piscataqua  River,  Me.,  construction  of  bridge  across,  at  Kittery 1,534 

Pittsburg,  Pa.  : 

See  aUo  Ohio,  Monongahela,  and  Allegheny  rivers. 

Davis  Island  Dam,  Ohio  River,  operating  and  care i,  366 ;  in,  2354 

Locks  and  dams  in  Allegheny  River  near,  coustructiou  of ^363;  in,2428 

Plaqnemine,  La.,  construction  of  bridge  across  Bayou  Plaqnemiue  at i,535 

Plaquemine  Bayou,  La. : 

Bridge  at  Plaquemine,  construction  of i,536 

Improvement  of 1,282;  n,  1759 

Plymouth  Harbor,  Mass. : 

Examination  of  Qumet  Rook  and  other  rocks  at  mouth  of ii  64, 863 

Improvement  of i,  61,854 

Survey  of 1,66,877 

Pooomoke  River,  Md.,  improvement  of i,  169;  ii,  1284 

Point  Judith,  R.L: 

Construction  of  harbor  of  refhge  at 1,77,918 

Improvement  of  entrance  to  Point  Judith  Pond 1,78,921 

Survey  of  easterly  breakwater  to  shore 1,81,997 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to ij  78, 921 

Point  Pleasant,  N.  J.,  construction  of  bridge  across  Manasquan  River  at i,  688 

Pokegama  Falls,  Mississippi  River,  Minn. : 

Operating  and  care  of  reservoir  at iy328;  iii,2142 

Reservoir  at i,326;  iii,2137 

Ponchatoula  River,  La.,  improvement  of i»279;   u,  1753 

Pontchartrain  Lake,  La.,  removal  of  wreck  in i»291;   ii,1778 

Popes  Island.  New  Bedford  Harbor,  Mass.    See  New  Bedford  Harbor. 

Porcupine  Island.  Me.,  construction  of  breakwater  to  Mount  Desert 1,28^776 

Portage  Lake  ana  River,  Houghton  County,  Mich.,  improvement  and  oper- 
ating and  care  of  canal  via i,389,  &0;  iii,2606 

Portage  Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 

at 1,431;  iv,2936 

Portage  River,  Ohio.    See  Port  Clinton  Harbor. 

Port  Chester  Harbor,  N.  Y.,  improvement  of 1,116,1084 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  454 ;  i v,  3049 

Port  Huron,  Mich. : 

Construction  of  bridge  across  Black  River  by  city  of i,  534 

Improvement  of  Black  River  at i,  446 ;  iv,  3022 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of 1,120, 1097 

Portland,  Fla.,  construction  of  bridge  across  Alequa  Creek  near i,  534 

Portland,  Me. : 

Alteration  of  city  bridge  across  Back  Cove i,  535 

Defenses  at 1,7,11,681 

Improvement  of  harbor  at,  including  Back  Cove 1, 37, 790 

Portland,  Oreg. : 

Improvement  of  Willamette  River  above i,  506 ;  iv,  3429 

Improvement  of  Willamette  River  below i,503;  iv,3407 
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Portland  Channel  (Canal),  Alaska,  snryey  of i,524;  iv,3487 

Port  Oxford  Harbor,  Oreg.,  improvement  of h^^i  '▼,  3879 

Port  Perry,  Pa.,  constmction  of  bridge  across  Monongahela  River  at i,  529 

Portsmouth,  N.  H.,  defenses  at 1,7,11,597 

Portsmouth,  Kittery  and  York  Street  Railwav  Company,  bridges  of i,  534 

Port  Tobacco  River,  Md.    Sw  Chapel  Point  Harbor. 

Port  Washington  Harbor,  Wis.,  improvement  of i,  401 ;  iv,  2687 

Port  wing  Harbor,  Wis.,  examination  of i,  393;  ni,264S 

Potecasi  Creek,  N.  C, examination  of i,  199;  ii,  1383 

Potomac  River : 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  536 ;  vi,  3987 

Great  Falls  Dam,  raising  height  of i,  540;  vi,  4018 

Improvement  of,  at  WashiUf^n,  D.  C i,  175;  ii,  1313 

Unauthorized  occupancy  of  Potomac  Flats vi,3981 

Powow  River,  Mass.,  improvement  of i,  47,829 

Presque   He   Point,  Marquette   Bay,  Mich.,  construction   of   harbor   of 

refuee i,  391 ;  lU,  2638 

Presque  Isle  Bay  and  Peninsula,  Erie  Harbor,  Pa.    See  Erie  Harbor. 
Providence  River,  R.  I. : 

Improvement  of 1,74,908 

Removal  of  Green  Jacket  Shoal i,  75, 911 

Provincetown  Harbor,  Mass. : 

Improvement  of i,  62, 856 

Survejrof i,  66, 878 

Public  buildings  and  grounds,    District  of  Columbia,  improvement  and 

care i,542;  yi,4025 

Public  works: 

Necessity  of  legislation  for  relief  of  ii^ured  employees  engaged  on i,  25 

Occupancy  and  injury  of 1,24,536;  vi,3981 

Provision  for  operating,  care,  and  maintenance  of  certain i,  23 

Puget  Sound,  Wash. : 

Defenses  of 1,7,21,763 

Improvement  of  and  tributaries i»511;  iv,  3438 

Improvement  ox  waterway  to  lakes  Union  and  Washington i,  513 ;  iv,  3445 

Pultneyville  Harbor,  N.  Y.,  improvement  of i,474;  iv,3272 

Panta  Rasa,  Fla.,  examination  of  inside  passage  to  Charlotte  Harbor,  i,  252;  ii,  1572 

Q. 

Queen  Anne's  Railroad  Company,  bridge  of i,532 

Queens  County,  N.  Y.,  bridge  of i,535 

Queenstown  Harbor,  Md.,  improvement  of i,  169;  ii,  1286 

Quinnipiac  River,  Conn.    See  New  Haven  Harbor. 

B. 

Bacine  Harbor,  Wis, : 

Improvement  of i,404;  iv,2698 

Survey  of i,409;  iv,2768 

Bahway  River,  N.  J.,  survey  of,  up  to  Rahway 1,142,1187 

Saisin  River,  Mich. : 

Examination  of 1,463;  iv,3094 

Improvement  of  Monroe  Harbor h^^^i  iv,  3037 

Rancocas  River,  N.  J.,  improvement  of i,  150;  ii,  1219 

Rankin,  Pa.,  construction  of  bridge  across  Monongahela  River  at i,  533 

Rappahannock  River,  Va. ,  improvement  of i,  181 ;  ii,  1331 

Ran  tan  Bay,  N.  J. : 

Improvement  of 1,133,1142 

Removal  of  wreck  in 1,138,1157 

Raritan  River,  N.  J. : 

Improvement  of 1,132,1136 

Removal  of  wreck  in 1,138,1157 

ReconnaisHances  and  explorations  in  military  departments i,  547 ;  vi,  4131 

Red  Bank,  N.  J.,  site  for  defenses  at i,  639 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  New  York 
Harbor,  N.  Y.: 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Bed  Lake  and  Red  Lake  River,  Minn. : 

Examination  of,  for  reservoir i,333;  iii,2173 

Improvement  of i,  330;  iii,2159 
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Red  RiYor,  L*.  and  Ark. : 

Ganging 1,23,309;  in,  1936 

Iniproyement  of,  above  Faltou,  Ark 1,300;  in,  1896 

Improvement  of,  below  Falton,  Ark 1,299;  ui,1877 

Kectifioation  of  month,  by  MiaaiBsippi  River  Commission h^2o;  y,350B 

Red  River  of  the  North,  Minn,  and  N.  Dak. : 

Examination  of  Otter  Tail  Lake  and  River.  Minn.,  for  reservoir.  i,333;  in,2172 
Examination  of  Red  Lake  and   Red  Lake  River,  Minn.,  for  reser- 
voir   1,333;  in, 2173 

Improvement  of i,330;  ui,2158 

Redwood  Creek,  Cal.,  survey  of i,488;  iv,3349 

Rei4  (steamer),  removal  of  wi-eck  of i,434;  iv,2947 

Relief  of  iniured  employees  engaged  on  pnblio  works,  necessity  of  legisla> 

tion  for i,S 

Rhode  Island,  defenses  of  coast  of 1,7,12,603 

Rivers  and  harbors: 

Compilation  of  examinations,  surveys,  projecte,  aj^propriations,  etc i,  24 

Compilation  of  laws  for  maintenance,  ete.,  of  navigable  waters..  i,24;  vi,4137 

Continuing  contracts 1,22 

Estimate  for  examinations,  sur\'eys,  and  contingencies  of i,  G24 

Estimates  for  improvement  of 1,23 

Improvement  of 1,23 

Roane  County,  Tenn.,  bridge  of i,630 

Roanoke  River,  N.  C,  improvement  of i,  196;  u,  1377 

Rookhall  Harbor,  Md.,  improvement  of,  including  inner  harbor i,  170;  ii,  1287 

Rockland  Harbor,  Me.,  Improvement  of 1,33,783 

Rock  Point,  Md.,  site  for  fortification i,649 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of,  at  Milan .  i,  420 ;  i  v,  2880 

Rondout  Harbor,N.  Y.,  improvement  of 1,106,1013 

Root  River,  Wis.    See  Racine  Harbor. 

Eotalie  (schooner),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  n,1566 

Roslyn  Harbor,  N.T.,  examination  of 1,139,1161 

Rouge  River,  Mich. : 

Construction  of  turning  basin  in i»451;  iv,3033 

Improvement  of i,450;  iy,3031 

Rough  River,  Ky.,  improvement  of i;371;  in,  2471 

Royal  River,  Me.,  survey  of 1,44,816 

Sudolph,  Annie  E.  (schooner),  removal  of  wreck  of !» 63, 859 

Rumsey,  Ky.,  reconstruction  of  Lock  No.  2,  Oreen  River,  at i,  369;  iii,  2457 

S. 

Sabine  Lake,  Tex.,  survey  of if  292;  n,  1789 

Sabine  Pass,  Tex.,  improvement  of  harbor  at i,288;  n,  1771 

Sabine  River,  Tex.,  improvement  of i,289;  u,  1778 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at i,  477 ;  rv,  3285 

Saco  River,  Me.,  improvement  of 1,39,792 

Sacramento  River,  Cal. : 

Bridge  at  Balls  Ferry,  construction  of i,  533 

Improvement  of i,  490;  lY,  9960 

Improvement   of,    and    tributaries,    by    California    Debris    Commis- 
sion    1,528;  VI, 3961 

Saginaw  River,  Mich.,  improvement  of 1,442;  iv,3012 

St.  Augustine  Harbor,  Fla.,  improvement  of 1,242;  ii,  1553 

St.  Cl^r  Flatfl  Canal,  Mich. : 

Improvement  of i,445;  iv,3018 

Operating  and  care  of i,445;  iv,3019 

St.  Croix  River,  Me.,  survey  of,  below  Calais 1,43,8(6 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of i,  329;  in,  2154 

St.  Francis  Bridge  and  Turnpike  Company,  bridge  of i,53l 

St.  Francis  Lake,  Ark.,  construction  of  bridge  across,  near  Lake  City i,  531 

St.  Francis  River,  Mo.  and  Ark. : 

Improvement  of,  in  Arkansae i,314;  m,  1980 

Improvement  of,  in  Missouri i,315;  in,  1982 

Survey  of,  from  Sunk  Lands  to  Poplin,  Mo 1,317;  nLl999 

St.  Johns  River,  Fla. :  i        i      -> 

Improvement  of 1,238;  ii.  1547 

Improvement  of  Volusia  Bar l240;  ill  1550 

St.  Jones  River,  Del.,  examination  of 1^171;  1^1290 
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Bt.  Joseph  Harbor,  Mich. : 

Improvement  of 1,423;  IV,  2905 

Removal  of  wreck  in i,*34;  iv,2947 

St.  Joseph  River,  Mich. : 

Briage  in  Berrien  County,  construction  of i,  533 

Improvement  of i,424;  iv,2909 

Improvement  of  St.  Joseph  Harbor i,423;  iv,2905 

Wreck  in  St.  Joseph  Harbor,  removal  of i|434;  iv,2947 

St.  Joseph  Valley  Railway  Company,  bridge  of i,  533 

St.  Lawrence  River,  N.  Y. : 

Bridge  near  Hogansburg,  oonstmction  of i,  531 

Improvement  of i,478;  iv,  3290 

linprovement  of  Cape  Vincent  Harbor i,  477;  iv,3286 

Improvement  of  Ogdensbnrg  Harbor i,  479 ;  i v,  3292 

'  St.  Louis,  Mo. ,  improvement  of  Mississippi  River  at i,  320 ;  iii,  2046 

St.  Louis  Bay,  Minn,  and  Wis.,  improvement  of,  at  Duluth,  Minn.,  and  Supe- 
rior, Wis 1,386;  in, 2592 

St.  Louis  River,  Minn,  and  Wis. : 

Bridge  between  Duluth,  Minn.,  and  Superior,  Wis.,  construction  of 1,533 

Improvement-  of,  at  Duluth,  Minn.,  and  Superior,  Wis i,  386;  iii,2592 

St.  Martin  Parish,  La.: 

Construction  of  bridge  across  Bayou  Teohe  by  J.  B.  Levert i,  534 

Construction  of  bridge  across  Bayou  Teche  at  St.  Martinville  by i,534 

St.  Martinville,  La.,  construction  of  bridge  across  Bayou  Teche  at i,  534 

St.  Marys  Falls  Canal,  Mich. : 

Commerce  passing,  during  1896 iv,  2999, 3004 

Damage  to  Fort  Brady  Pier vi,  3985 

Operating  and  care  of i,438;  iv,2997 

St.  Marys  River,  Mich. : 

Commerce  passing  St.  Marys  Falls  Canal  i  n  1896 iv,  2999, 3004 

Damage  to  pier  at  Sault  Ste.  Marie vi,3985 

Improvement  of,  at  the  falls Iy437;  iv,2963 

Improvement  of  Hay  Lake  Channel i,439;  iv,3006 

Operating  and  care  of  St.  Marys  Falls  Canal i,438;  iv,  2997 

Resurvey  of i,545;  vi,4070 

Water  levels  at  Sault  Ste.  Marie i,547;  vi,4127 

Wreck,  removal  of i,4.51;  iv,3033 

St.  Paul,  Minn.,  gauging  Mississippi  River  at  or  near i,  332 ;  iii,  2164 

Sakonnet  Point,  R.  I.,  survey  of 1,81,934 

Sakonnet  River,  R.  1. : 

Improvement  of 1,72,904 

Purvey  of  Sakonnet  Point 1,81,934 

Salem,  Ma«s.,  bridge  to  Beverly,  construction  of i,  532 

Salem  River,  N.  J.,  examination  of,  up  to  Salem  City i,  155 ;  ii,  1245 

Salmon  Bay,  Wash.,  improvement  of  waterway  via 1,513;  iv,  3445 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 

Sand  Beach,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge  at i, 444;  iv, 3015 

Water  levels i,547;  vi,4127 

San  Diego  Harbor,  Cal. : 

Defenses  of 1,7,20,745 

Improvement  of 1, 487;  iv,  3337 

Sandusky  Harbor,  Ohio,  improvement  of i,454;  iv,  3052 

Sandy  Bay.  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at i,  49, 832 

Sandy  Hook,  N.  J.,  defenses  at 1,7,14,618 

Sandy  Lake,  Minn. : 

Operating  and  care  of  reservoir  at X»328;  iii,2142 

Reservoir  at i,326;  in, 2137 

San  Francisco,  Cal.,  defenses  of i,  7, 2(',  744, 748 

San  Francisco  Bay,  Cal. : 

Defenses  of 1, 7, 20, 7 i4, 748 

Improvement  of  Oakland  Harbor 1,484;  iv,3327 

San  Joaquin  River,  Cal. : 

Improvement  of i,488;  iv,3357 

Improvement    of,    and    tributaries,   by    California    Debris    Commis- 
sion    1,528;  vi,3961 

San  Leandro  Estuary,  Oakland,  Cal.    See  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of 1,485;  iv,  3333 

San  Pedro  Bay,  Cal.    See  Wilmington. 

Santee  River,  S.C.,  improvement  of i|219;  u,145S 
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SarmsoUBsj^FU.,  improvement  of if  3^7;  ii,15^ 

8aiHUioft  River,  Me.,  improvement  of 1,37, 789 

Saaeafras  Ri  ver,  Md.,  romoval  of  wreck  in  Chesapeake  Bay,  abreast  of  . .  i,  171 ;  ii,  1289 

Saiigataok  Harbor,  Mich.,  improvement  of i^^^S;  it,2913 

Bangatnek  River,  Conn.,  improvement  of,  including  Weetport  Harbor i,  96, 961 

Sangertiet  Harbor,  N.  Y.,  improvement  of i,  107, 1010 

Sank  River,  Wis.    Se9  Port  Washington  HarlH>r. 
Saiilt  Ste.  Marie,  Mich. : 

Damage  to  Fort  Brady  Pier '. vi,SJ'85 

Water  levels  at i,5*7;  vi,4127 

Saunden.  LizMte  D.  (schooner),  removal  of  wreck  of i,  138,1156 

Savannan  Harbor,  Qa, : 

Defenses  at 1,7,17,700 

Improvement  o^  including  channel  to  Beaufort,  8.  C h^^i  n,  1493 

Improvement  of  waterway  to  Femandina,  Fla i,  236 ;  ii,  1535  • 

Savannah  River,  Ga. : 

Improvement  ofl  above  Auffusta 1t228;  ii,1506 

Improvement  ol,  between  Augusta  and  Savannah 1*227;  ii,1503 

Improvement   of   channel    between   Savannah,    Ga.,    and    Beaufort, 

8.C 1,224;  11,1493 

Improvement  of  Savannah  Harbor 1*224;  n,1493 

Improvement  of  waterway  between  Savannah,  Ga.,  and  Feruaiulina, 

Fla 1.236;  ii,1535 

Say  ville,  N.  Y.,  improvement  of  Browns  Creek i,  124, 1111 

Schuyler,  Fort,  N.  Y.,  seawall i,611 

Schuvlkill River,  Pa.: 

Bridge  at  Philadelphia,  construction  of 1,534 

Dike  at  Fort  Mifflin,  rebuilding  of. i,638 

Improvement  of i,  145 ;  ii,  1211 

Scituate  Harbor, Mass.,  improvement  of 1,59,801 

Seacoast  defenses.    ^800  Fortifications. 
Seaconnet  Point,  R.  I.    See  Sakonnet  Point. 
Seaconnet  River,  R.  I.     See  Sakonnet  River. 

Seattle  and  Rainier  Beach  Railway  Company,  bridge  of i,  531 

Sea  walls 1,8 

Sebewaing  River,  Mich.,  improvement  of i)443;  iv,3014 

Secretary  Creek,  Md.  See  Warwick  River. 
Seekouk  River,  R.  I.  See  Pawtncket  River. 
Severn  River,  Md.    See  Annapolis  Harbor. 

Shasta  County,  Cal.,  bridge  of 1,533 

Sheboygan  Harbor,  Wis. : 

Improvement  of i^-lOl;  iv,26^ 

Survey  of i,408;  iv,2761 

Sheepshead  Bay,  N.  Y.,  removal  of  wreck  in 1,139,1158 

Ship  John  Light,  Delaware  Bay^  removal  of  wreck  near n,  1227 

Ship  Island  Pass  and  Harbor,  Miss: : 

Examinations  for  channel  from  Gulf  of  Mexico  to  Gulfport i,  276 ;  u,  1708 

Survey  of  Ship  Island  Harbor  for  channel  to  mainland  of  Mississippi  i,  277 ;  u,  1722 

Shoal  Harbor,  N.  J.,  improvementof 1,136,1150 

Shoalwater  Bay,  Wash.    See  Willapa  River  and  Harbor. 

Shrewsbury  River,  N.  J.,  improvement  of i,  137, 1152 

Sinepuxent  Bay,  Md .,  improvement  of  waterway  via i,  162 ;  11, 1270 

Siuslaw  River,  Oreg.,  improvement  of  mouth  of. i,  498 ;  i  v,  3391 

Six  Mile  Island,  Allegheny  River,  Pa.,  oonstruction  of  lock  and  dam  at .  1, 363 ;  in,  2428 

Skagit  River,  Wash.,  improvement  of- i,511;  iv,3438 

Slack-water  navigation.    See  Canals. 

Smithy  Helen  (steamer),  removal  of  wreck  of i,198;  11, 1380 

Smithtown  Harbor,  W.  Y.,  examination  of. 1,140,1168 

Smyrna  River,  Del.,  improvementof i,  159;  11, 1263 

Snag  boats,  operation  of: 

Ohio  River 1,23,356;  iii,2349 

Upper  Mississippi  River 1,23,321;  iu,2049 

Snake  Kiver,  Wash.,  improvement  of,  up  to  Asotin i,  518 ;  iv,  3456 

Snohomish  River,  Wash. : 

Improvement  of i,511;  iv,3438 

Improvementof  Everett  Harbor 1.515;  iv,3447 

Snoqualmie  River,  Wash. ,  improvement  of i,  511 ;  iv,  3438 

Snow  Hill,  Md.,  improvement  of  Pocomoke  River  below i,  169 ;  xi,  1284 

Sonth  Atlantic  States,  obstruction  of  navigable  waters  in,  by  the  water 

hyacinth 1,25 
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South  Carolinfty  defenseBof  coast  of 1,7,16,675 

Bonth  Chicago  EEarbor,  III.,  improYcmcnt of h^^^y  iv,2801 

Soathcm  Branch,  Elizabeth  River,  Ya.    See  Elizabeth  River. 

Boathem  Pacific  Company,  bridge  of 1,635 

South  Fork,  Forked  Deer  River,  Tenn.    See  Forked  Deer  River. 
Sonth  Haven  Harbor,  Mich. : 

Improvement  of i»424;  iv,2910 

Survey  of i,434;  iv,2948 

Soath  Hero  Island,  Lake  Champlain,  Yt.,  improvement  of  channel  between 

North  Hero  Island  and 1,480;  iv,3299 

South  Milwaukee,  Wis.,  improvement  of  harbor  at i,  403 ;  iv,  2696 

Sonth  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  25, 277 ;  ii,  1731 

Southport  Harbor,  Conn.,  survey  of. 1,105,986 

South  River,  N.  J.,  improvement  of 1,133,1139 

Southwest  Baltimore,  Md..  improvement  of  harbor  of  (Spring  Garden ) .  i,  174 ;  ii,  1307 
Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River  at . .  i,  363 ;  iii,  2428 

Spring  Garden.  Baltimore  Harbor,  Md.,  improvement  of i?  174;  ii,  1307 

Spuyten  Duyvil  Creek,  N.  Y. : 

Bridge  at  mouth,  characteristics  of i,  1024 

Harbor  lines  at  KewTork,  modification  of i,  23, 1077 

Improvement  of 1,110,1019 

Squan  River,  N.  J.    See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stamford  Harbor,  Conn.,  improvement  of i,  100,967 

Star  of  the  West  (steamship),  removal  of  wreck  of i,  308 ;  iii,  1932 

Statenlsland,  N.  Y.: 

Defenses  at 1,7,14,613 

Improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Stillaguamish  River,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Stone  Bridjge,  Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw 

opening  in 1,72,904 

Stonington,  Conn.,  construction  of  harbor  of  refuge  at i,  83, 942 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  24, 536;  vi,  3981 

Sturgeon  Bay  and  Lake  Michigan  Canal,  wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance i,  397 ;  iv,  2671 

Improvement  of i,396;  IV,  2660 

Operating  and  care  of i,  397;  iv,2666 

Submarine  mines i,  11 

Snisun  Creek,  Cal.,  examination  of i,488;  iv,  3341 

Sullivan  Falls,  Sullivan  River,  Me.,  improvement  of  harbor  at i,  29,  776 

Sullivan  Island  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222;  ii,  1471 

Sulphur  River,  La.,  Ark.,  and  Tex.    See  Red  River  below  Fulton,  Ark. 

Sumatra  (barge),  removal  of  wreck  of. i|407;  iv,2751 

Superior  Bay,  Minn,  and  Wis. : 

Harbor  lines  at  Duluth,  Minn.,  and  Superior,  Wis.,  modification  of.  i,  23 ;  iii,  2617 

Improvement  of,  at  Duluth,  Minn.,  and  Superior,  Wis i,  386 ;  iii,  2592 

Superior  Harbor,  Wis. : 

Bridge  across  St.  Louis  River  to  Duluth,  Minn.,  construction  of i,  533 

Harbor  lines  at,  modification  of i,23;  iii,2647 

Improvement  of v i,386;  iii,2592 

Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  and   operating    and    care    of  waterway  to  Keweenaw 

Bay 1,389,390;  iii,2608 

Wator  levels i,547;  vi,  4127, 4129 

Superior  Rapid  Transit  Railway  Company,  bridge  of i,  533 

Supervision  of  New  York  Harbor,  N.  Y i,524;  iv,3499 

Surveys: 

Compilation  relative  to  examinations  and i,24 

Estimate  for  examinations,  contingencies,  and,  of  rivers  and  harbors i,  524 

In  military  departments i;  547 ;  vi,  4131 

Susquehanna  River,  Md.,  improvement  of i,  163 ;  ii,  1272 

Suterville,  Pa.,  construction  of  bridge  across  Youghiogheny  River  at i,  533 

Snwanee  River.  Fla.,  improvement  of i,  249;  ii,  1564 

Swan  Creek,  Onio,  construction  of  bridge  across,  at  Toledo i,  531 

Swan  (schooner),  examination  for  removal  of  wreck  of i,  43, 801 

Swinomish  Slough,  Wash.,  improvement  of i,  516 ;  iv,  3450 

Synepuxent  Bay,  Md.    See  Sinepuxent  Bay. 
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Tallahatchie  River,  Miss. : 

Bridge  at  Philipp,  construction  of i,530 

Improvement  of i,308;  in,  1932 

Tampa,  Fla. : 

Kzamination  of  Hillsboro  Bay  and  River  up  to i,  252 ;  ii,  1574 

Removal  of  wreck  in  Hillsboro  River  at i,  251 ;  n,  1566 

Tnmpa  Bay,  Fla.,  survey  of,  from  Port  Tampa  to  mouth i,  253 ;  ii,  1596 

Tappan  Zee,  N.  Y.    See  Nyack  Harbor. 

Tar  Kiver,  N.  C,  improvement  of i,  201;  ii,  1388 

Taniiton  River,  Mass.,  improvement  of i,  71,901 

Tchefuucte  River,  La.    See  Chefuncte  River. 
Teche  Bayou,  La. : 

Bridge  at  Jeanerette,  construction  of x,532 

Bridge  in  St.  Martin  Parish,  construction  of 1,534 

Bridge  at  St.  Martin ville,  construction  of i,  534 

Improvement  of i»284;  ii,  1764 

Survey  of,  from  St.  Martinville  to  Port  Barre ',292;  ii,  1783 

Tennessee  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  improvement  above i,  348 ;  iii,  2252 

Chattanooga,  Tenn.,  to  Decatur,  Ala i,349;  iii,2254 

Decatur  to  Florence,  Ala 1,349;  in.  2256 

Florence  to  foot  of.Bee  Tree  Shoals,  Ala i,349;  iii,22S8 

Gauging 1,23,309;  in,  1936 

Improvement  of,  and  tributaries i,348;  1X1,2247,2251 

Injury  to  training  walls vi,  3983 

Livingston  Point,  Ky.,  improvement  at i,3,'H);  in,  2267 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of i,  351 ;  in,  2296 

Riverton,  Ala.,  improvement  below i,349;  in,  2262 

Survey  of  mouth  of i»354;  in,  2314 

Tensas  River,  La.,  improvement  of i,  304;  ui,  1920 

Texarkana  and  Fort  Smith  Rail  way  Company,  bridge  of i,  531 

Thames  River,  Conn.,  improvement  of 1,85,946 

The  Board  of  Engineers i,  4, 553 

The  Dalles  Rapids,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls i,505;  iv,  3425 

Thimble  Islands,  Conn.,  removal  of  wreck  at,  east  of  Branford i,  138, 1156 

Three    Mile    Rapids,   Columbia    River,   Oreg.   and    Wash.,    improvement 

at 1,505;  iv,3425 

Thunder  Bay  River,  Mich.    See  Alpena  Harbor. 

Tickfaw  River,  La.,  improvement  of,  and  tributaries i,  279 ;  ji,  1753 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of l,  501 ;  iv,  3397 

Toledo  Harbor,  Ohio: 

Bridge  acrosH  Swan  Creek,  construction  of. 1,581 

Improvement  of. 1,452;  iv,3040 

Tombigbee  River,  Ala.  and  Miss.,  improvement  of  : 

Columbus  to  Fulton,  Miss i,268;  ii,  1678, 1689 

Demopolis,  Ala.,  below 1,266;  11,1678,1685 

Demopolis,  Ala.,  to  Columbus,  Miss 1,267;  ii,  1678, 1687 

Fulton  to  Walkers  Bridge,  Miss 1,268;  u,  1678, 1690 

Tonawanda  Harbor,  N.  Y.,  improvement  of '. 1, 469 ;  i v,  3116 

Tongue  Point,  Columbia  River,  Oreg.,  removal  of  wreck  below i,  502 ;  i v,  3406 

Town  Creek,  Brunswick  County,  N.  C,  survey  of i,  213 ;  ii,  1434 

Town  River,  Mass.,  improvement  of 1,57,848 

Trade  water  River,  Ky. : 

Examination  of 1,372;  ni,2476 

Improvement  of 1,369;  in,  2456 

Treadwater  River,  Ky.    See  Tradewater  River. 

Trent  River, N. C, improvement  of 1,202;  u,  1391 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels.  New  York 
Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Trinity  River,  Tex. : 

Bridge  above  Marianna,  construction  of i,534 

Improvement  of i,296;  u,  1805 

Tuckerton  Creek,  N.  J.,  examination  of,  including  fLs\ts  at  mouth 1, 154;  ii,  1230 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky .,  improvement  of f,  375 ;  in,  2528 

Tuscaloosa  County,  Ala.,  construction  of  bridge  across  Warrior  River  in i,  530 

Twelve  MUe  Creek,  Fla.    See  Orange  River. 
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Twelve  Mile  Creek,  N.  Y.    See  Wilson  Harbor. 

Two  Rivers  Hftrbor,  Wis.,  improyement  of x,899;  iv,2e78 

U. 

Umpqua  River,  Oreg.,  improveiDent  of i,498;  iv,3389 

Union  Lake,  Wash.,  improvement  of  waterway  via i,513;  iv,3445 

Union  Railroad  Company,  bridge  of 1,529 

Union  River,  Me. : 

Examination  of,  near  Ellsworth 1,42,800 

Improvement  of 1,29,777 

Union  Street  Railway  Company,  bridge  of i,  535 

United  States: 

Engineer  School,  Willets  Point.N.  Y 1,5,22,562 

Occnpuncy  or  injury  of  structures  built  by 1,24,536;  vi,  31)81 

Urbana  Creek,  Va.,  improvement  of i,  183;  ii,  1335 

Use  of  structures  built  by  the  United  States i,  24, 536 ;  vi,  8981 

V. 

Valley  Creek,  Ala.,  canal  from  Black  Warrior  River  to  Birmingham,  via: 

Examination  for 1,275;  n.  1704 

Survey  for 1,275;  u,  1704 

Vauburen,  Ark. : 

Improvement  of  Arkansas  River  at •- 1,311;  iii,  1952 

Survey  of  Arkansas  River  nt 1,316;  ill,  1989 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes  of....  i,285;  ii,  17ti6 

Vermilion  Harbor,  Ohio,  improvement  of 1,456;  iv,  3(UJ8 

Vermont  and  Province  Line  Railroad  Company,  bridge  of i,  535 

Vicksburg  Harbor,  Miss. : 

Improvement  of 1,306;  in,  1927 

Obstruction  of  month,  by  small  craft vi,  3982 

Vidalia    Harbor,    La.,    improvement   of,   by    Mississippi    River    Commis- 
sion   rf 1,525;  V,  3506 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor 1,34,785 

Vincennes,  Ind. : 

Improvement  of  Wabash  River  above i,  367;  in,  2453 

Improvement  of  Wabash  River  below 1,367;  in,  2452 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at 1,69,892 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in i,  80, 927, 928 

Volusia  Bar,  St.  Jolins  River,  Fla.,  improvement  of i,  240;  ii,  1550 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of i,  366;  in,2452 

Improvement  of,  above  Vincennes,  Ind 1,367;  in, 2453 

Improvement  of,  below  Vincennes,  Ind i.  367 ;  in,  2452 

Operating  and  care  of  lock  and  dam  on i,  3r»8;  m,  2455 

Waccamaw  River,  JJ.  C.  and  S.  C,  improvement  of i,  213;  ii,  1439 

Wading  River,  N.  J.,  examination  of i,  154;  ii,  1233 

Wakeiield,  Va.,  monument  and  wharf  at i,543;  vi,4061 

Wallabout  Channel,  N.  Y.,  examination  of i,  115, 1047 

Walton  County,  Fla.,  bridge  of '. i,534 

Wappoo  Cut,  S.  C,  improvement  of i,  223;  ii,  1479 

Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  County,  construction  of i,  530 

CaniU  to  Birmingham,  examination  for i,  275;  ii,  1704 

Canal  to  Binniu<;ham,  survey  for i,  275;  ii,  1704 

Improvement  of,  below  Tuscaloosa 1,265;  ii,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264 ;  ii,  1667 

Operatin;^  and  care  of  locks  and  dams  above  Tuscaloosa i,  265;  ii,  1675 

Warwick  River,  Md.,  improvement  of l,  166;  ii,  1277 

Washington,  D.  C: 

Aq  nod  not  Bridge  across  Potomac  River,  repair  of i,  536 ;  v  i,  3987 

Defenses  of 1,7,15,650 

Potomac  River  at,  improvement  of. i>175;  ii,  1313 

Potomac  River  Flats,  unauthorized  occupancy  of vi,  3981 

Public  buildings  and  grounds  and  Washington  Monument.  i,542;  vi,  4025, 4032 

Washington  Aqueduct,  increasing  water  supply  of  city  of i,  510;  vi,  4018 

Washington  Aqueduct,  maintenance  and  repair  of 1,537;  yr,3991 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  540;  vi,  4018 

Washington  Monument,  care  and  maintenance  of ii&^2;  VI,  4032 
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Wft^liington,N.C.: 

ImproveiiieDt  of  liarbor  at ly^Ol;  11,1388 

Surrey  of  Pamlico  Kiver  at  and  below 1)212;  u,1425 

WasliingtOD  Aqueduct,  Dintrict  of  Columbia.     See  Washiiigtou,  D.  C. 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound,  x,  513 ;  iv,  3445 

Washington  Monument,  Washington.  D.  C,  care  and  maintenance  of.  i,  542;  vi,  403:2 

Wnteree  Kiver,  S.C,  improvement  or i|220;  ii,  1465 

Wat4»r  hyarintli,  obHtruction  of  navigable  Southern  rivere,  by  the i,  S 

Water-level  obscrvatioua: 
Sec  aho  llydrauhcs. 

Coliiiiibia'lMver,  Orog.  and  Wash i,  507;  iv,3432 

MishiHsippi  Kiver  and  tributarif^s 1,23,309;  in,  193B 

Mi88iHsippi  Kiver  at  St.  Paul,  Minn i,  .S32;  in,  2164 

Nortborn  and  Northwestern  Lakes i,  547;  vi,4127 

Wjiterways: 

See  aho  (^anals. 

Albemarle  Sound,  N.C.,  to  Norfolk  Harbor,  Va i,  195;  ii,  1374 

Heaufort  Harbor,  N.  C,  to  Nowbem,  improvement  of i,20t ;  ii,  1395 

Beaufort  Harbor,  N.  C,  to  New  Kiver,  improvement  of 1, 216 ;  ii,  VS3S 

Beaufort  Harbor,  S.  C,  to  Savannah,  Ga.,  improvement  of 1, 224 ;  ii,  1493 

Chinroteau:ue  Bay.  Va.,  to  Delaware  Bay,  Del.,  improvement  of. ..  1, 162;  il,  1270 
Delaware  Bay,  Del.,  to  C'hineoteague  Bjiy,  Va.,  improvement  of. ..  i,  162;  ii,  1270 

Fernandina,  Fla.,  to  Savannah,  Ga.,  improvement  of i,  236 ;  ii,  1535 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  operating  and 

care  of i,389,3«K);  ui,2e08 

Newbem  to  Beaufort,  N.  C,  improvement  of i,  204 ;  ii,  1395 

New  Ki  ver  to  Beaufort,  N.  C.,  improvement  of i,  205 ;  ii,  1398 

Norfolk  Harbor,  Va.,  to  Albemarle  Sound.  N.  C,  improvement  of.  i,  lf)5;  ii,  1374 
Puget  Sound  to  lakes  Union  and  Washington,  Wash.,  improvement 

of 1,513;  IV, 3445 

Savannah,  Ga.,  to  Beaufort,  S.  C,  improvement  of i,  224 ;  ii,  1493 

Savannah,  (*a.,  to  Fernandiua,  Fla.,  improvement  of 1, 236 ;  ii,  1535 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  improvement  and  operating  and 

careof i, 389,390;  iii,2608 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  513 ;  iv,  3445 

Washington  Lake  to  Puget  Sound,  Wash.,  via  Lake  Union i,513;  iv,  3445 

Waiikegan  Harbor,  111. : 

Harbor  line  at,  establishment  of i»24;  iv,2786 

Improvement  of i,  405;  iv,2706 

West  Braddock  Bridge  Company,  bridge  of i,533 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of i,  191;  ii,  1365 

West  Galveston  Bay,  Tex.,  improvement  of  channel  in i,  295;  ii,  1^(04 

Westport  Hurbor,  Conn.,  improvement  of 1,96,961 

Weymouth  Back  Kiver,  Muss. : 

Improvement  of 1, 58,  W9 

Survey  of,  from  Hingham  Bridge  to  Mann's  wharf. i,  65, 873 

Weymouth  Fore  Kiver,  Mass.,  improvement  of 1, 58, 849 

W^hite  Lake  Harbor,  Mich.,  improvement  of i,  429 ;  i v,  2926 

White  River,  Ark.: 

Ganging. 1,23,309;  in,  1936 

Improvement  of....' i,312;  in,  1971 

Survey  of,  from  Batesville  to  Buffalo  Shoals i,  316 ;  iii,  1992 

Survey  of  Buffalo  Fork i,317;  in,  1994 

White  River,  Ind. : 

Improvement  of i,368;  in,  2456 

Survey  of i,372;  in, 2483 

Wickford  Harbor,  R.  I.,  improvement  of i,  75,913 

W^icomico  River,  Md.,  improvement  of 1,168;  n,  1280 

Willamette  River,  Oreg. : 

Improvement  of,  above  Portland 1,506;  iv,3429 

Improvement  of,  below  Portland 1,503;  iv,3407 

Willapa  River  and  Harbor,  Wash.,  improvement  of 1,508;  iv,3434 

Willots  Point,  N.  Y. : 

Battalion  of  Engineers 1,6,22,570 

Eu<:ineor  Depot 1,6,22,574 

Kngineer  School 1,5,22,562 

Estimates 1.22 

Post  of 1,4,22,559 

Wilmington,  Cal.,  improvement  of  harbor  at h^^i  iv,3335 
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\Yilniinj;ton,  Del. : 

Improvement  of  harbor  at i,  155;  11,1250 

Kemoval  of  wrecks  in  harbor  at i,  170;  11,1288 

Wibiiington,  N.  C. : 

Defeiiseaat 1,7,16,670 

I  inprovement  of  Cape  Fear  River  above i,  208 ;  ii,  1404 

Improvement  of  Cape  Fear  River  at  and  below I,  *J(^;  11,1406 

Wilson  Harbor,  N.  Y.,  improvement  of ^■*71;  iv,  3126 

WinnibigoshiHh  Lake,  Minn.: 

operating  and  care  of  reservoir  at 1,328;  iii,2142 

Rofiervoir  at i,o-6;  iii,2137 

Wiuyah  Bay,  S.  C,  improvement  of i,217;  ii.  1452 

AVitlilacoochee  River,  Fla.,  improvement  of 1,219;  ii,  1564 

WoU  Lake  and  River,  111.  and  Iud.,8urv«5y  of 1,421;  iv,2887 

Woodbury  Creek,  N.  J.,  rebuilding  dike  in  Delaware  River  at i,  152, 639;  li,  1223 

Wooils  Hole  Channel,  Mass.,  improvement  of i,  69, 894 

Wrecks,  removal  of 1,23 

iJaltimore  Harbor,  Md 1,174;  ii,  1307 

Bishop  and  Clerks  Light,  Vineyard  Sound,  Mass 1, 80, 928 

Bran  ford,  Conn 1,138,1156 

Brooklyn,  N.  Y 1,138,1158 

Cape  Cod,  near  Orleans,  Mass.,  off i,  63, 859 

Chatham,  Mass *. i,928 

Chesapeake  Bay,  Md i,171;  ii,  1289 

Chicago  River  at  Chicago,  111 1,420;  iv,2881 

Christiana  River,  Del i,  170;  ii,  1288 

Cod,  Cape,  near  Orleans,  Mass.,  off 1,63,859 

Columbia  River, Oreg i,502;  iv,at06 

Darien  Harbor,  Ga i,237;  ii,1538 

Delaware  Bay  and  River i,  153;  ii,  1227 

Edgewater,  N.  J 1,114,1040 

Elizabeth  River,  Va i,li'S;  n,  1380 

Erie  Harbor,  Pa i,472 

Fort  Hamilton,  New  York  Harbor,  N.  Y 1,114,1039 

Fort  McHenrv,  Baltimore  Harbor,  Md i,  174 ;  ii,  1307 

i'rankfort,  Me 1,43,801 

Oednev  Channel,  New  York  Harbor,  N.Y 1,114,1039 

Gowaiins  Canal,  New  York  Harbor,  N.Y 1,138,1158 

Great  Egg  Harbor  Inlet,  N.  J 1,153;  ii,  1227 

Hamilton,  Fort,  New  York  Harbor,  N.  Y 1,114,1039 

Hampton  Roads,  Va i,  lJi8;  ii,  1379 

Henderson  Harbor,  N.Y i,482;  iv,3304 

Hillsboro  River,  Fla 1,251;  1 1, 1566 

Hudson  River,  at  Jersey  City  and  Edgewater,  N.  J 1,11**,  1039, 1040 

Jersey  City,  N.  J 1,114,1039 

Key  West  Harbor,  Fla 1,251;  ii,  1566 

League  Island,  Delaware  River,  Pa 1, 153;  ii,  1227 

McHenry,  Fort,  Baltimore  Harbor,  Md i,  174 ;  ii,  1307 

Man  of  War  Harbor,  Key  West,  Fla i,251;  ii,  1566 

Marsh  River,  at  Frankfort,  Me 1,43,801 

Millbridge,  Me 1,42,798 

Milwaukee  Bay,  Wis 1,407;  IV,  2751 

Mississippi  River 1,23,317;  iii,2001 

Money  Point,  Elizabeth  River,  Va 1,198;  n,  1380 

Narraguagus  Bay,  Me i,  42, 798 

Newport  News,  Va i,  198;  ii,  1379 

New  York  Harbor,  N.  Y 1,114,138,1039,1040,1158 

Norfolk  Harbor,  Va 1  i,198;  ii,1380 

Norton  Shoal,  Vineyard  Sound,  Mass 1,80,927 

Old  Point  Comfort  Wharf,  Va.,  near 1,198;  ii,  1379 

Orleans,  Mass 1,63,859 

Patausco  River,  Md 1,174;  ii,  1307 

Penobscot  River,  Me.,  Marsh  River  branch  of 1,43,801 

Pontchartrain  Lake,  La 1,291;  11,1776 

Raritan  Bay,  N.  J .'. . V.V.V/. .V. .' 1,138,1157 

Raritan  River,  N.  J 1,138,1157 

St.  Joseph  River  at  St.  Joseph,  Mich 1,434;  iv,2947 

St.  Marys  River,  Mich 1,451;  iv,3033 

Sassafras  River,  Md.,  mouth  of i,  171;  ii,  1289 
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Wreoka,  removal  of— Continued. 

Sheepshead  Bay,  N.  Y 1,139,1158 

Ship  John  Light,  Delaware  Bay t ii,  1227 

Southern  Branch,  Elizabeth  River,  Va 1,198;  ii,  1380 

Tallahatchie  River,  Miss 1,308;  m,  1932 

Tampa,  Fla i,251;  ii,  1566 

Thimble  Islands,  Conn i,138, 1156 

Tongne  Point,  Columbia  River,  Oreg.,  below i,  502 ;  iv,  3406 

Yineyanl  Sound,  Mass 1,80,927,928 

Wilmington  Harbor,  Del 1,170;  ii,  1288 

Wyanoke  {ste&meT),  removal  of  wreck  of 1^198;  ii,  1879 

Y. 

Tamhill  River,  Oreg.,  improvement  of 1,506;  iv,3429 

Tankton,  S.  Dak. : 

Construction  of  bridge  across  Missouri  River  at i,  529 

Improvement  of  Missouri  River  at ^^^;  iii,2181 

Yankton  Bridge  Company,  bridge  of i,  529 

Yaquina  Bay,  Oreg.,  improvement  of 1,499;  IV,  3394 

Yarmouth,  Me.,  construction  of  bridge  across  Casco  Bay,  by  town  of i,  534 

Yazoo  and  Mississippi  Valley  Railroad  Company,  bridge  of i,  530 

Yazoo  River,  Miss. : 

Improvement  of 1,305;  ni,  1922 

Improvement  of  mouth  of,  including  Vicksburg  Harbor i,  306 ;  iii,  1927 

Yellow  Banks,  Chippewa  River,  Wis.,  improvement  of i,  328 ;  iii,  2152 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of i,  338 ;  ni,  2211 

York,  Me.,  construction  of  bridge  across  Brave  Boat  Harbor  to  Kittery i,  534 

York  River,  Va.,  improvement  of I»184;  ii,  1337 

Yougliiogheny  River,  Pa.,  bridge  at  Suterville,  construction  of i,  533 
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